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NEW YARD 
POWER 
FROM OLD 


Shortage of yard power can be overcome by apply- 
ing Superheaters to existing yard engines. 


Fourand sometimes three superheated yard engines 
accomplish the same work as five saturated engines 
of similar size. 


They do this because they are much quicker in 
starting and switch more cars; they use less 
coal and water, eliminating considerable dead time 
around coal and water stations. 


Make a 24-hour running record of your yard power 
and compare Superheated with Saturated engines. 


The results convince. 


LOCOMOTIVE SUPERHEATER CO. 
General Offices, 30 Church St., N. Y. C. 


Chicago Office Pittsburgh Office 
Peoples Gas Bldg. Oliver Bldg. 
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This illustration shows a general view 
of our melting and pouring room. Six 
large Ludlum Electric Furnaces in the 
background, and one of our ladles and 
carriages busily at work in the fore- 
ground. 

With this equipment to take care of 
the first operation in the production of 
Mohawk Extra High Speed Steels, we 


are able to reach an output of over 


Pouring High Speed 
Steel Ingots 


for 250 tons a month. 
Ludlum Steel “Consistently Uniform” 
BRANDS: 
MOHAWK § gecesi ep 
High Speed Steel Carbon Tool Steel 
Albany Oneida 
Alloy Tool Steel Oil Hardening Steel 
EXTRA = -= 
Alloy Die Steel Ball Bearing Steel 
Yuma Seminole 


Chrome Magnet Steel “Foolproof” Chisel Stee] 


Prompt shipments from warehouse stock at Watervliet, N. Y., or 
Detroit, Mich., Chicago, Ill., and Cambridge, Mass.— 
handled through our District Offices. 


ELECTRIC 
CRUCIBLE 
STEEL 


General Office and Works 
WATERVLIEET, N. Y. 


Branch Offices 


Buffalo, N. Y. Cambridge, Mass. Chicago, Ill. Cincinnati, Ohio 
Cleveland, Ohio Detroit, Mich. New York City 


Philadelphia, Pa. Pittsburgh, Pa. 
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Ludlum Steel Company : 
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closing date of the competition we hope 
to receive many more articles. No 
doubt practically all of our readers 
have very definite ideas as to the prob- 
lems the mechanical department is fac- 
While the actual conditions often cannot be set forth— 
for various reasons—this story contest gives an opportunity 
for bringing out the problems and pointing the way to their 
solution. 

Read the story in this issue and then write up some of 
own experiences. If the story is published it will be 
paid for at our regular space rates. In addition the authors 
of the three best stories will receive prizes of $75, $50 and $25. 
Phe use of good English and the literary finish will of course 
be considered in awarding the prizes, but far more import- 
ance will be attached to the ideas brought out, the portrayal 
of the characters, the reproduction of the railroad atmos- 
phere and the dev elopment of the plot. You still have more 
than two months to send in your contribution, but don’t put 
it off until the last minute. Sit down tonight and see whether 
vou can’t write a story that will take one of the prizes. 


Have You 
Written 
That Story? 


Ing. 


your 


The locomotive front end in its present state of development 


is a crude affair, designed and regulated as it is on a “rule 
of thumb” basis. There is probably 

Hands Off no other part of the locomotive concern- 

the Draft ing the operation and adjustment of 
Appliances which so many theories are held, the 
most creditable of which are founded 

on a very small amount of fact. The general attitude is 


that one guess is as good as another and every one, from the 
fireman up, feels perfectly justified in putting into practice 


draft appliances on each class of locomotive which, with the 
least amount of back pressure, will produce a free steaming 
locomotive. The discovery of this arrangement involves no 
great difficulty, and when once found there is no reason why 
it should not apply to every locomotive of the same class. 

There are probably few railroads in the country today that 
have adopted or maintain rigid standards of front-end ar- 
rangement. This results in a loss of motive power capacity 
as well as efficiency. These losses are due to improper 
adjustments of the draft appliances themselves, such as a 
restricted opening under the deflector plate, the effects of 
which are overcome by the use of a nozzle opening small 
enough to force the locomotive to steam, or defects in other 
parts of the locomotive, failure from which may be prevented 
by front-end adjustments. 

Unfortunately, within comparatively wide limits other de- 
fects may be overcome at the nozzle, but the result is a waste 
of fuel and the loss of capacity due to excessive back pres- 
sure from restricted nozzle area, which has been found in 
tests conducted by the Fuel Conservation Section to be as 
great as 10 to 20 per cent in the possible ton-mile per hour 
output of the locomotive. In this connection, air leaks around 
outside steam pipes were found to cause an increase in fuel 
consumption as high as 30 per cent. In such cases, when 
the remedy is applied at the nozzle, the real difficulty is not 
corrected; it is merely concealed and permitted to grow as a 
potential cause of complete failure. 

When a standard front-end arrangement has once been 
established unauthorized changes should not be permitted, 
and traveling engineers, fuel supervisors and front-end in- 
spectors should all be charged with the duty of reporting 
immediately any variations from standard which they may 
discover. When an engine is reported not steaming the real 





cause of the difficulty should be located at once and the cor- 
rect remedy applied. The presumption should always be 
that the draft appliances never are the cause unless they are 
found to vary from the standard. 

There is no longer any real necessity for providing for 
adjustments in the front end. If variations from the estab- 
lished standard are to be prohibited the obvious course is to 
remove as far as possible all temptation to tinker with the 
draft appliances and the parts should be put in place per- 
manently. This at least will remove the opportunity to 
change the deflector plates and draft pipes, leaving the nozzle 
alone, to be taken care of by the adoption and vigorous exe- 
cution of a policy of “Hands Off.” 


There have been notable improvements in the design of re- 
frigerator cars during the past few years and the transpor- 
tation of perishable products is now re- 
Testing ceiving more general attention than at 
Refrigerator any time in the past. For that reason 
Cars the report of comparative tests of re- 
frigerator cars with two different ar- 
rangements of ice receptacles, published in this issue, is of 
particular interest. In the tests the car equipped with the 
overhead bunker showed a marked saving in ice consump- 
tion and also a lower temperature range throughout the load 
than the car with end bunkers. It is difficult to determine 
how much of this saving can be attributed to the overhead 
ice bunker and how much is due to other differences in the 
construction of the cars. The insulation in both cases was 
practically the same, but the Chicago Great Western car 
was equipped with floor racks, while the Santa Fe car did 
not have them. There can be no doubt that the free circu- 
lation of air resulting from the use of floor racks was largely 
responsible for the more uniform temperature existing in 
the Chicago Great Western car, although the location of 
the ice near the top of the car should prove advantageous 
in promoting the circulation, particularly when the supply 
of ice becomes low. Whether a part of the saving in ice Is 
also due to the use of the floor racks can hardly be de- 
termined. The data presented in the report is interesting 
and in view of the decided difference in the results obtained, 
it is to be hoped that additional comparative tests of end 
bunkers and overhead bunkers will be conducted with cars 
which are otherwise identical in construction. 


One of the significant facts brought out in the report of the 
chief inspector of locomotive boilers, an abstract of which 
appeared in the December issue, is the 

Accidents Due large increase in the number of acci- 

to dents caused by arch tube and wash- 

Washout Plugs out plugs. As compared with the 

fiscal year 1918, the number has more 
than doubled, and it is almost 50 per cent greater than the 
largest number reported during any previous year. The his- 
tory of this cause of accidents is interesting. Beginning with 
1912, when the number of accidents due to plugs was 13, 
the next two years showed an increase to 20 and 21, respec- 
tively, followed by a reduction in 1915 to 16, with practi- 
cally no change in 1916, and a further material decrease to 8 
in 1917. In 1918 there were 14 accidents reported, and 
during the past year the number was 30. 

What conclusions may be drawn from these facts? Prob- 
ably the only definite conclusion justified by the facts 
presented is that war conditions have been responsible 
for the increases in 1918 and 1919—probably by increasing 
the amount of untrained and inferior labor used for washing 
out boilers. But that alone is strong evidence of the small 
margin of safety existing under the best of conditions in the 
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use of these plugs. They must, of necessity, be fitted with 
threads disproportionately fine by comparison with their 
diameter, making it always a delicate operation to start the 
plug in the sheet without crossing the threads. When cross 
threaded the plugs usually leak. Under such conditions, con- 
siderations of safety are largely overbalanced by the press- 
ing necessity for keeping the locomotive in service, and al- 
most invariably an attempt is made to tighten the plug to 
stop the leak. The only other alternative is to take the 
engine out of service and cool it down in order that the plug 
may be removed and properly applied. 

It seems evident that there is but one adequate remedy for 
this class of accidents; that is the elimination of the screwed 
plug and the substitution of some form of handhold plate 
to close the arch tube and washout openings in the boiler 
sheets. The number of accidents due to the failure of these 
plugs does not place them among the most serious sources of 
casualties, considering as a whole the years during which 
the boiler inspection law has been in operation, but the erratic 
nature of the results from year to year, together with the 
heavy increase in accidents from this source during the past 
year are sufficient evidence of the inherent danger involved 
in the use of the screw plug. The removal of this danger 
is a matter for the attention of the designer. Let him accept 
the responsibility. 


The communication on how to increase production, which 
appears on another page, indicates clearly the necessity of 
improving the morale throughout all 
departments of the railroad service. 
The railroads, like the greater number 
of industrial concerns, have made a 
serious mistake in the past in not tak- 
ing more positive steps to acquaint their employees as to the 
problems, large or small, with which they have been con- 
fronted and as to the actual financial condition of the prop- 
erties. 

Railroad employees have consistently demanded _ better 
working conditions and higher wages. It is rather strange 
to find, however, that the labor unions have consistently 
fought increases of rates and have advocated some very 
peculiar legislation which would prove most detrimental to 
the railroads from a financial standpoint and would not 
give any real advantages to the men. The shippers and 
the public itself have not gone to any greater extremes in 
accusing the railroad executives of mismanagement. Inves- 
tigation of most of these accusations has shown that the 
wrongdoings, if there were any, occurred many years ago 
and have been entirely wiped out by improvements to the 
property which have since been made from earnings; more- 
over, the conditions under which the roads have operated for 
a number of years have made anything of this sort impos- 
sible. It would seem, therefore, that because of the mutual 
interests of the men and the managements the men would 
be glad to co-operate with the railroads in pleading their 
case before the public. 

Is it not true that the managements should adopt far more 
positive and aggressive methods than they have in the past 
to acquaint their employees fully with the exact conditions 
of the properties, financially and otherwise? There is no 
one way of accomplishing this. If real results are to be 
obtained all of the officers and foremen, and_ particularly 
those who come in direct contact with the men, must unite 
in conducting a campaign of publicity and education that 
will place the real facts before the men. This important re- 
sponsibility up to this time has apparently been overlooked on 
most roads because those in charge did not realize its import- 
ance. Immediate steps should be taken to improve the situa- 
tion and thereby bring up the entire morale of the service. 


The 
Next Step 








: 
f 
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The spirit of the letter above referred to should be kept con- 
stantly in mind. Improved facilities, better tools and more 
efficient equipment are all well as far as they go, but the most 
vital factor in securing greater efficiency or increased produc- 
tion is to improve the morale of the forces. 


Fuel cost the railroads of the United States approximately 
$290,000,000 for the year ending June 30, 1914; for the 
vear just closed the expenditure for 


Why a this item was in excess of $600,000,000. 
Fuel With the fuel bill more than doubled, 
Department? the number of passenger car miles was 


practically the same for the two years 
and the increase in revenue ton miles was not in excess of 40 
per cent. Furthermore, the number of revenue tons per train 
increased from 460 in 1914 to nearly 700 in 1919, a factor 
exerting a tremendous influence in favor of reduced unit coal 
consumption. The growing importance of the fuel bill is 
evident and no railroad can afford not to take effective 
measures to prevent waste in this expenditure. No doubt, 
this is generally recognized but the requirements for prevent- 
ing it are far less generally recognized. 

The maximum return from the money spent in the purchase 
of fuel can only be obtained where there is definite responsi- 
bility in some department for the selection, acceptance, 
storage, distribution and consumption of fuel. A review of 
the history of the progress of fuel from the mine to the firebox 
shows that to none of the established departments is the con- 
servation of fuel of more than secondary importance. The 
selection and purchase of fuel is under the jurisdiction of the 
purchasing agent, whose interest and responsibility is pri- 
marily in securing the best possible price per ton. Whether 
the quality of the fuel receives adequate attention depends 
largely on his personality. The storage and distribution of 
the fuel may be left in the hands of the stores department, 


the operating department or the mechanical department, Its 
final use in the firebox is in the hands of the enginemen and 
firemen with such supervision as the road foreman can give 
to this matter along with his numerous other duties and 


assignments. If the fuel is distributed through the purchas- 
ing and stores department, the responsibility of these depart- 
ments ends with the receipt of coal tickets in sufficient amount 
to effect an approximate bookkeeping balance. With the dis- 
tribution in the hands of either the operating or mechanical 
departments, there is much the same opportunity for a shift 
of responsibility between the coal chute and the firebox be- 
cause economy in the final use of the fuel is a matter for 
which neither department alone is responsible. 

The main object of the operating department 1s to get 
trains over the road, maintaining passenger schedules and 
keeping the line clear of tonnage and, with the condition of 
power in the hands of the mechanical department, considera- 
tion of economy does not usually go beyond the questions 
of overtime for crews in appraising the success of this effort. 
The success of the mechanical department is likely to be 
measured on the basis of the number of engine failures, little 
attention being given primarily to obtaining from the locomo- 
tives their highest overall efficiency. The road foreman of 
engines is responsible for the operation of the locomotives; 
he is also responsible for many matters pertaining to the 
operating rules and not infrequently is burdened with office 
duties which leave him little time for the consideration of the 
locomotive beyond cases of actual failure. None of these 
departments is responsible for fuel conservation and none is 
aware of the constant waste which may be taking place daily 
through the divided and easily shifted responsibility. 

The only solution of this problem is the centralization of 
fuel control in a staff department, the primary purpose of 
which is to find the leaks and initiate proper practices to 
stop them. 


Much has been done by the Fuel Conservation Section of 
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the Railroad Administration in demonstrating the correctness 
of the principle of organized fuel control. As compared 
with 1918, during the past year, on the basis of unit con- 
sumption, a saving approaching $40,000,000 has been effected 
by measures almost entirely within the control of the manage- 
ments of the railroads of the United States. This is partially 
the result of the organization of fuel departments on a number 
of roads not previously having them and partly due to the 
efforts inspired by the Fuel Conservation Section. 

The results from the latter cause are only temporary. If 
the work of the Fuel Conservation Section is allowed to lapse 
with the return of the railroads to private operation, there will 
be a reaction from the inspired effort put forth during the 
war. Interest in the matter will be lost and wasteful practices 
in the handling and use of fuel so common before the war, 
will re-establish themselves. Inspiration is of value only so 
long as it lasts; continued results can be obtained only where 
definite responsibility exists. 

It seems evident, therefore, that failure to continue the 
work of the Fuel Conservation Section beyond the term of 
federal control will result inevitably in the loss of much of 
the ground which has been gained in the general establish- 
ment of correct practices in the handling and use of fuel. 
The centralized control of fuel conservation measures should 
be continued through the reactionary period, during which 
time the summary of locomotive fuel performance compiled 
and published quarterly by the section should prove of 
inestimable value in keeping up the interest in fuel con- 
servation measures, as well as in providing concrete evidence 
of the large return which each road may obtain by the perma- 
nent establishment of its own fuel department. 


NEW BOOKS 


Proceedings of the International Railway General Foremen’s Association. 
162 pages, 6 in. by 9 in., illustrated, bound in leather. Published by 
the association, William Hall, secretary, Winona, Minn. 

This book contains the proceedings of the International Rail- 

way General Foremen’s Association convention, held Sep- 

tember 2-5, 1919, in the Hotel Sherman, at Chicago, Ill. The 
addresses delivered before the convention by R. H. Aishton, 

regional director of the Northwestern region, and L. A. 

North, president of the association, are given in full. The 

various papers read before the convention and the discus- 

sions of the subjects by the members are recorded and should 
prove to be a very valuable reference for the members at 
large. Among the papers read and discussed were several 

touching on the subject of safety first, by L. A. North, B. F. 

Harris and W. T. Gale. Other subjects considered were 

welding of locomotive cylinders, autogenous welding of loco- 

motive parts and several papers on the design and main- 
tenance of draft gear. 


Proceedings of the American Railroad Association, Section III—Mechanical. 
668 pages, 6 in. by 9 in., illustrated, bound in cloth. Published by the 
association, 75 Church street, New York. 

This volume contains the proceedings of the American Rail- 
road Association, Section 11I—Mechanical, and covers all of 
the matters formerly treated separately in the proceedings 
of the Master Car Builders’ Association and the American 
Railway Master Mechanics’ Association. Complete reports 
are given of the various addresses delivered at the conven- 
tion by men prominent in railroad affairs, and also the 
reports of the numerous committees and the discussions by 
the members. Of particular interest are the papers relating 
to fuel economy, mechanical stokers, powdered fuel and 
welding in its various phases, as applied to both the car 
and locomotive fields. The book was compiled and pub- 
lished by the secretary of the association, V. R. Hawthorne, 
and covers in the usual complete manner the proceedings of 
the organization. As in 1918, the standard drawings are 
issued separately in loose-leaf form. 








4 RAILWAY MECHANICAL ENGINEER 











COMMUNICATIONS 


























A CORRECTION 
ALLSTON, Mass. 
To THE Eprror: 

I wish to call attention to an error in the letter ‘*Inade- 
quate Main Driving Boxes,” published in the November is- 
sue on page 630. ‘The second line in the second paragraph 
should read: “that where they do hold the box as regards 
wedge adjustment.” It was not my intention to find fault 
with spring adjusted wedges from the point of view that 
they do not do the work they were constructed to do in that 
respect. From my observation they do hold the wedge in 
adjustment. JoHn C. Mvrpock. 


DANGERS IN EMPTYING BARREL 
La Crosse, Wisconsin. 
To THE Eptror: 

In reading the October issue of the Railway Mechanical 
Engineer 1 noticed the device on page 600 for removing 
liquids from barrels or other containers. I had one of these 
connections made about six years ago and have discontinued 
using it because it proved to be unsafe. A helper was empty- 
ing a tank of crude oil and the pressure became excessive 
and blew the head out of the barrel. This might have caused 
a very serious accident had the helper been standing in front 
of the barrel, for the entire head was blown about 40 feet. 

I think this may be remedied by using some kind of a 
safety valve connection, but otherwise the oil is liable to get 
stopped up and raise the pressure of the tank. I had a 34 
in. pipe for the oil outlet and /4 in. pipe for the air. All 
connections were identical with those shown in your sketch. 

E. WAGNER. 


TO INCREASE PRODUCTION 
— SoutH Orance, N. J. 
To tHe Eptror: 

Because I have always taken a keen interest in studying 
human nature, I firmly believe that many of the problems 
that confront us today could be solved if men in all walks of 
life would study the characters of the men who are associ- 
ated with them, not only those in authority over them, but 
those who work under them. Apply this to the questions 
asked in the November issue of the Railway Mechanical En- 
gineer, “What might be done to improve supervision, to put 
production on a better basis or take the kinks out of the or- 
ganization ?” 

There has been such an upheaval in the management of 
the railroads during the past two years—old methods dis- 
carded and new methods adopted; customs (that had been 
in vogue so long they were considered essential to the well- 
being and maintenance of the road) swept aside and a com- 
plete reversal of the order of the day—that it would be a 
waste of time to attempt to draw comparisons between the 
former. and the present methods, in an effort to prove which 
is the most effective. a aS 

Something can be done that will improve supervision, in- 
crease production, take out the so-called kinks and put every 
railroad in this country on a strong, healthy financial basis. 
It may not be accomplished in a month or a year, because 
confidence has been almost destroyed, because loyalty is al- 
most a forgotten quantity, because incentive no longer exists, 
because not only the present methods used, but in a measure 
the former as well, lose sight of, or rather fail to take into 
account the one big factor that more than any other affects 
the growth and success of all organizations, namely, morale. 
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Every official, every man in a supervisory capacity, every 
employee must be made to feel that the success or failure of 
the road is largely dependent on his own individual effort. 
Create this spirit and you will restore confidence, beget loy- 
alty and incentive, will again inspire new life. 

No matter what station in life is yours, if you want suc- 
cess you must be absolutely just in your treatment of those 
associated with you. Be a big man, play the game fair, be 
big enough to lay aside petty jealous feelings and selfish 
motives; when matters arise that affect the interest of others, 
take them into your confidence and your councils. Bend 
every energy to produce and promote and the wheels of prog- 
ress that seem almost to have stopped will revolve again. 

Let’s start. H. L. Jackson. 


a 


THE COLLEGE MAN IN RAILROAD WORK 


Ursana. Inttnois. 
To THE _Epriror: 

From time to time you have published for the benefit of 
your readers discussions as to the work of the college man 
in a railway shop organization. Opinions have differed as 
to just what consideration, if any, should be made for the 
four years’ training he has received in college, but no one 
heretofore has attempted to bar him from the shop entirely 
or to claim that the railroads would be better off without any 
college men whatever. 

But many of us are wondering how a college graduate is 
going to get into a railway shop or to acquire the practical 
experience necessary for him to be able to use this training, 
provided the terms of the present shop agreement remain in 
effect. 

As a helper, the only position the majority may enter, he 
can receive no training or experience. His services in an 
official capacity would be of no value without practical expe- 
rience. By the time he completes his college course he is 
generally too old for a regular apprenticeship and generally 
in debt financially. If one of the few to complete college 
before passing the maximum age at which regular apprentices 
may be employed, even if financially able, and possessing 
sufficient determination to go through the regular grind for 
another full four-year course, he must serve the greater part 
of this at a rate of pay less than is paid common laborers. 

Upon finishing the full apprenticeship course, and having 
thus spent eight years in preparation for his life work, he 
would then, according to the present national shop agree- 
ment, be entitled to only the poorest and least desirable job 
in the shop. He would have less seniority rights than the 
most ignorant or least ambitious boomer who might have 
entered the shop the day before the college man completed 
his apprenticeship, the eighth year of his training. Though 
the latter might not know an indicator card from a dress 
pattern, or have no conception of the use to which the job 
assigned him is to be put, no knowledge of the reason for its 
design or construction, or of the importance of its being 
finished accurately or with dispatch, he would have prefer- 
ence in the selection of any job in the shop over this man 
whose four years of college training had been supplemented 
by an equal period of practical experience in the very shop 
where he had already worked practically four years before 
the boomer happened to light. Would anyone call this a 
square deal? Or does it offer sufficient inducement to the 
young man desiring to fit himself for railroad work to enter 
college to better prepare himself for such work? 

We do not know whether the situation in which the college 
man is thus placed was brought about intentionally or other- 
wise. But if education means anything at all, if there is 
any place whatever for the college man in a railway shop 
organization, some provision must be made to give him the 
opportunity denied him under the present national shop 
agreement. “THE CoLLEGE MAN.” 
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RAILROADS’ 


1X billion dollars is the amount that should be spent 
in the next three years to provide facilities which the 
railroads will require to handle properly the growing 
traffic of this country, according to the estimate of the Rail- 
way Age. Of this amount nearly $2,000,000,000 should be 
spent for freight cars, $600,000,000 for passenger cars, $900,- 
000,000 for locomotives, and $150,000,000 for shop and 
enginehouse equipment. 
OTHER FACILITIES 


In addition to the rolling stock and shop equipment 
needed, the Railway Age estimates that the roads should ac- 
quire within the next three years 6,000 miles of new tracks 
at a cost of $600,000,000; revisions of grades, cut-offs and 
the elimination of curvature, costing $600,000,000; 15,000 
miles of new multiple main tracks at a cost of $1,250,000,- 
000: new station buildings costing $300,000, and 10,850 
miles of automatic block signals costing $52,000,000. 

FREIGHT CARS 

Vhere has been serious shortage of freight cars since 
1916, except for a few months after the signing of the 
armistice. The traffic during the last four years has been 
very heavy, but at present is not greatly in excess of what 
might be expected under ordinary conditions. The normal 
traffic for the next six years has been estimated as follows: 

Ton-miles 
378,075,000,000 
393,815,000,000 
410,125,000,00) 

427 030,000,000 
444,540,000,000 


462,700,000,0060 
481,515.000,000 


It is probable, however, that the traffic will remain abnor- 
mally high for some time to come, and it is estimated that 
the actual traffic in 1920 will be 410,000,000,000 ton-miles; 
in 1921, 418,000,000,000 ton-miles, and in 1912, 427,000,- 
000,000 ton-miles. 

In order to determ‘ne how many cars would be required to 
move this traffic, a study of the number of ton-miles carried 
per year for each ton of car capacity was made. This 
showed that the ton-miles per ton of capacity per year has 
been in excess of 3,500 for the yearly period whenever there 
has been a car shortage, and has been below 3,500 whenever 
was an ample supply of cars. This indicates that one ton 
of freight car capacity should be provided for every 3,500 
tons to be moved during the year. This was actually the 
case from 1905 to 1915, but the number of cars built in 
recent years has been abnormally small, and since 1914 there 





MECHANICAL FACILITIES INADEQUATE 


Growing Traffic Cannot Be Handled Without Additional 
Equipment, Estimate of Needs for Next Three Years 


has not been a single year when the railroads have bought 
enough new cars to take care of the normal increase in 
traffic. 

The Class I roads in 1918 had 2,323,324 freight cars, with 
an aggregate capacity of approximately 97,000,000 tons. The 
increase in capacity during 1919 has probably not been more 
than 1,500,000 tons, making the present capacity 98,500,000 
tons. As Class II and Class III roads own about 2.7 per 
cent of all railroad freight cars, this capacity must be in- 
creased by that amount to make it comparable with the sta- 
tistics of traffic. This would bring the total capacity for all 
roads to 101,100,000 tons. Under normal conditions this 
capacity would be sufficient to handle an annual traffic of 
354,000,000,000 ton-miles, but since the traffic in 1919 will 
amount to about 400,000,000,000 ton-miles it is evident that 
there is not enough equipment to handle it in a satisfactory 
manner. On the basis of 3,500 ton-miles per ton of capacity 
per year, the present traffic would require a car capacity of 
114,200,000 tons, or about 13,100,000 tons more than is 
now available. As the average capacity of cars now built is 
50 tons, this would indicate that 262,000 additional cars 
must be provided to make up for the present shortage. 

Assuming that business will increase at a constant rate and 
will reach the normal in 1924, the annual increase will 
amount to 8,108,000,000 ton-miles, which would require a 
capacity of 2,320,000 tons. Assuming that the average capa- 
city of the cars built will increase to 55 tons, this would 
require 42,000 cars. This is not representative of the num- 
ber that would ordinarily be needed to care for the increase 
in the traffic, because the present traffic is high, and therefore 
the assumed rate of increase for the next three years has been 
made correspondingly low. Under normal conditions about 
100,000 cars would be needed to provide for the increase in 
traffic. 

Aside from the question of providing for the traffic, there 
remains the need for retiring old equipment from service. 
As the demand for freight cars has been greater than the 
supply for more than three years, cars have been kept in 
service whenever it was possible and the number retired has 
been very low. Statistics indicate that the retirement of 
120,000 cars which would naturally have been scrapped dur- 
ing the past three years has been deferred. The Railroad 
Administration has stated that of the 150,133 cars bad order 
on the fifteenth of November 19,300 were held out of service 
as not worth repairing. This is certainly a minimum figure. 
The deferred retirements amount to at least 100,000 cars, 
and although some of the box cars may be worth reinforcing 
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and returning to service, not less than 75,000 cars should be 
scrapped. 

The report of the Interstate Commerce Commission for 
December 31, 1917, showed that at that time the Class I 
carriers still had in service 904,007 freight cars not of all- 
steel or steel underframe construction. Until these light 
wooden cars have been scrapped the rate of retirement should 
certainly not be less than 120,000 cars per year. Assuming 
that 25 per cent of this equipment can be reinforced, there 
still remain 90,000 old cars to be destroyed during each of 
the next three years. The average capacity of the cars 
scrapped will be approximately 33 tons and the capacity of 
new cars 50 tons. Therefore, to replace the equipment ton 
for ton would require: 


Cars 
For deferred retirements......... see rece aits & anced ants tae arate aie mat his tented 49,500 
I Nw sake sicic oni. acie a 90S elbow eae 6 per year 58,300 


SUMMARY 


Summing up the cars needed to make up. deficiencies, to 
provide for future increases and to take care of retirements, 
the total amount of equipment required during the next three 
years is found to be as follows: 


Cars 

To make up the present shortage............ssseecessccssccsens 262,000 
To provide an adequate surplus...........c.seseerecsecccsneees 100,000 
To take care of increases in traffic. ..........scecceeesceeeeeees 126,000 
To make up for deferred retirement.......... 49,500 
ee err 174,900 

Total cars needed in three years. .........cseceeeereseeees 712,400 
EN EER OPIN OT TE OT PEE E Tr ete 237,500 


The private car lines own about 200,000 freight cars and 
the Canadian roads have also about 200,000. If the new 
equipment needed by these car owners bears the same rela- 
tion to the total number owned that prevails for the railroads 
in the United States, the car-building plants of this country 
and Canada should be called upon to furnish 830,000 cars 
during the next three years. 


TYPE OF CARS THAT WILL BE BUILT 


Few important innovations in freight car design have been 
introduced in the past decade, and the equipment built dur- 
ing the next few years will probably not be radically differ- 
ent from the types now in service. Box cars form a large 
percentage of the equipment and little further increase in 
capacity is to be expected, as the opinion seems to prevail 
that nothing is gained by increasing the capacity of box 
cars above 40 tons. In open-top equipment, however, there 
is a strong tendency toward the use of high-capacity units. 
Ninety-ton cars are by no means uncommon, and experi- 
mental cars of 105 and 110 tons’ capacity have been con- 
structed. The operating results secured with high-capacity 
cars have been satisfactory, and they will probably be built 
in greater numbers. 

The unit cost of the equipment which the railroads buy in 
1920 will be greatly in excess of pre-war prices. The lowest 
scale of prices for freight cars in recent years was that pre- 
vailing in 1914 and 1915. At that time cars could be bought 
for $800 to $900. By 1916 they had advanced to $1,100, in 
1917 to $2,100 and in 1918 the average was about $2,850. 
The prices that will prevail during 1920 will depend on the 
cost of materials, and cannot be predicted with any degree 
of certainty. Under present conditions practically the same 
prices that existed in 1918 apply. It is probable that the 
240,000 cars that should be built this year would cost be- 
tween $670,000,000 and $700,000,000. Assuming that pres- 
ent prices continue the 712,000 cars needed in the next three 
years will involve an expenditure of approximately $2,000,- 
000,000. 


PASSENGER CARS 


The shortage of passenger equipment at the present time 
is brought out strikingly by the fact that in 1919 the num- 





VoL. 94, No. 1 


ber of passengers per car was 31 per cent greater than the 
maximum during any year from 1905 to 1915. In the 10- 
year period ending June 30, 1915, the volume of passenger 
traffic on the railroads of the United States, as measured by 
the number of passengers carried one mile, increased 48 per 
cent. During this period 26,800 passenger train cars were 
purchased. 

In the four and one-half years since June 30, 1915, the 
number of passengers carried one mile has increased over 43 
per cent, but less than 4,000 cars have been purchased. To 
provide for the present volume of passenger traffic on pre- 
war standards of service, without allowance for retirements, 
would require over 18,000 more passenger train cars than the 
railroads now own. 

During the ten calendar years ending with 1914, the Rail- 
way Age reports a total number of passenger cars ordered of 
approximately 22,900, of which 78 per cent were for the 
steam railroads of the United States. During the same 
period Railway Age statistics show a total of approximately 
34,400 passenger cars actually built in the United States and 
Canada. While it is evident that the statistics for the num- 
ber of cars ordered is not as complete as for the number of 
cars built, it is reasonable to assume that approximately the 
same proportion in each case were for use on the steam rail- 
roads of the United States. On this basis it is evident that 
the railroads must have received about 26,870 new passen- 
ger train cars during the ten years from 1905 to 1915. But 
during this time the actual number of cars in service in- 
creased only 14,063, and it is evident that about 12,800 cars 
must have been retired. The yearly average for the ten 
years is, therefore, 2,687 new cars purchased, of which 1,280 
replaced old cars retired from service and 1,406 were added 
to take care of the traffic increase. 

During the four and one-half years since June 30, 1915, 
passenger miles have increased 13,810,000,000, or 43.5 per 
cent. This is a larger proportionate increase than that for 
the ten years prior to 1915 and but slightly less than the 
actual maximum increase during the period from 1905 to 
1914. 


During the first year and one-half of this period there 
was actually less passenger equipment in service than at the 
beginning of the period, and at the end of 1917 there were 
only about 300 more passenger cars in service than were 
shown for the fiscal year 1915. For the whole period of 
four and one-half years, with its increase in volume of pas- 
senger business of over 43 per cent, the number of passenger 
cars in service increased by 2.5 per cent. 

While the number of cars ordered during the four calen- 
dar years ending with 1918 was approximately 7,000, only 
45 per cent of this number were for use on the steam rail- 
roads of the United States. Applying the same percentage 
to the approximately 7,490 cars built during the four and 
one-half years prior to December 31, 1919, only 3,370 pas- 
senger train cars were built for steam railroad use in the 
United States. As at least half of the cars built in 1915, 
or about 440, were probably in service prior to July 1, the 
beginning ef the period under discussion, the number of 
new cars actually placed in service in the four and one-half 
years probably did not exceed 2,930. As the number of 
passenger cars in service increased but 1,310 during the 
period, it is evident that about 1,620 cars were retired. An 
average of only 652 new cars were received by the roads 
annually, of which 360 were replacements and 291 were addi- 
tions to the passenger carrying equipment of the country. 

Comparing the years up to 1918, there is evident a grow- 
ing inability of the equipment available to meet the heavy 
increase in traffic, which is shown by the increase in the 
number of miles per passenger carrying car per year from 
59,600 in 1915 to 66,000 in 1917, with a corresponding in- 











wo 


JANUary, 1920 


crease in the number of passengers per car from 15.3 in 1915 
to 17.6 in 1917. 

In 1918 there was a sharp decrease in car mileage, due to 
the curtailment of service effected by the Railroad Admin- 
istration. This and an increase in the number of cars in 
service of 961 resulted in lowering the average car miles per 
passenger carrying car from 66,000 to 58,600, but the number 
of passengers per car increased from 17.6 to 20.4, by far the 
largest increase ever recorded. Of course, the heavy troop 
movement, which was practically continuous throughout the 
year 1918, tended to increase this figure above that repre- 
senting conditions prevailing in the handling of regular pas- 
senger business. The aggregate of this troop movement for 
the 22 months from January 1, 1918, to November 1, 1919, 
however, was 5,917,658,719 passenger miles, or only 14 per 
cent of the total volume of passenger business of the year 
1918 alone, and can hardly have exercised a predominating 
influence on the average. Its effect may practically be elim- 
inated by comparing 1917 with 1919, as the troop movement 
during these two years was confined to about one-half of the 
year in each case, and here the increase is shown to have 
been over three passengers per car. 

The sharp decline in passenger car mileage, showing an 
average of 58,600 and 61,400 miles per car per year, respec- 
tively, for 1918 and 1919 following the high mileage during 
1917, raises the question as to whether the change in condi- 
tions is actually due to a shortage of equipment or entirely 
to the war policy of the Railroad Administration. Assuming, 
however, that the equipment had been used to the same ex- 
tent during these two years as it was during 1917, so that 
each passenger carrying car had averaged 66 000 miles for 
the year, the number of passengers per car would have in- 
creased to 18.1 in 1918 and 19.3 in 1919, clearly demonstrat- 
ing that even under normal methods of handling passenger 
business there would still have been a rapidly growing short- 
ige of equipment. 

Passenger equipment may be divided roughly into two 
major classes: (1) passenger carrying cars and (2) express, 
baggage and postal cars. In the tables already referred to 
are given a clear presentation of the volume of passenger 
traffic and the total number of passenger carrying car miles 
to handle the traffic. This forms a fair basis for determin- 
ing the needs for passenger carrying cars if the assumption 
is made that there has been no great change in the relative 
amount of car mileage made by equipment of railroad owner- 
ship and Pullman sleeping and parlor cars, or that there 
has been no material increase in the carrying capacity of 
passenger cars of railroad ownership. The remarkable uni- 
formity of the number of passengers per car during the eight 
years prior to June 30, 1915, would indicate that these are 
reasonable assumptions. At the end of that period there 
were 10,884 passenger train cars of all-steel construction 
and 5,197 with steel underframes, a total in both groups 
of 38 per cent of the equipment in service, practically all 
of which had been built during that period, with no marked 
effect on the average car load. 

Leaving out of consideration the first three years of the 
ten years prior to 1915, during the first two of which the 
number of passenger-miles per passenger carrying car was 
light, and considering only those years for which passenger 
car mileage statistics are available, it will be found that the 
average number of passenger-miles per passenger carrying 
car average about 950,000, which was equivalent to an aver- 
age of about 61,500 miles per car per year with an average 
load of 15.4 passengers per car. To have handled the 45,- 
060,000,000 passenger miles of passenger traffic in 1919 
under these same conditions would have required a total of 
48,000 passenger carrying cars, but there were only approxi- 
mately 35,700 passenger carrying cars in service during that 
year, indicating a shortage of 12,300 cars. 
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But it is questionable whether passenger service should 
ever be restored completely to the competitive basis existing 
prior to 1915. It will be conservative to assume that the ser- 
vice should be restored to the standards of 1917, when there 
were 17.6 passengers carried per car movement, and it would 
seem reasonable to expect the maintenance of an average 
mileage per car throughout the country of 63,000 per year. 
To have handled the 45,600,000,000 passengers carried one 
mile in 1919 on this basis would have required 41,080 cars, 
which is 5,480 cars more than were actually in service. 

Assuming for the next three years an annual increase of 
an even 2,000,000,000 passenger-miles, the railroads will be 
required to purchase 5,400 additional passenger carrying 
cars during the three-year period to maintain the standards 
of service and equipment mileage outlined above. It will, 
therefore, be necessary to purchase 10,880 passenger carrying 
cars during the next three years. 

During 1918 the passenger carrying cars of the Class I 
railroads made up 66 per cent of the total number of pas- 
senger train cars in service. Assuming the continuance of 
this ratio, which, however, has been gradually decreasing, 
it will be necessary to purchase 5,620 new baggage, mail, 
express, dining and other passenger train cars in addition 
to the passenger carrying cars, which include coaches, com— 
bination passenger cars and sleeping and parlor cars of rail- 
road ownership. Of this number about 4,800 will be bag-- 
gage, mail and express cars. 

During the ten years prior to 1915 there was an average: 
retirement of 1,280 cars annually. During the last four 
years there has only been retired an average of 360 cars each 
year. It is evident, therefore, that there are 4,140 cars now 
in service which should be retired at the earliest opportunity, 
and on the same basis 3,840 more cars should be retired dur- 
ing the next three years. Adding these 7,980 cars to the 
actual increase required, it is evident that there must be 
purchased during the next three years a total of about 24,500 
passenger train cars, or an average of 8,160 cars a year, if 
passenger service is to be restored to the 1917 standards. 

Such data as is available indicates that the increase in 
prices of passenger cars which has taken place during the 
war period has been about 200 per cent, or in other words, 
that the equipment purchased now will cost approximately 
three times as much as the cost of similar equipment pur- 
chased in 1914. This ratio holds very closely true when 
applied to the prices for locomotives and freight cars paid 
by the Railroad Administration during 1918, and, consider- 
ing the increases in prices which have taken place since, it 
may be considered a conservative basis on which to estimate 
the capital required for the purchase of new equipment. 
Baggage, mail and express cars costing between $6,000 and 
$7,000 in 1914 will cost on an average of $21,000 to $22,000: 
at the present time, while steel coaches which cost $8,500 in 
1914 can probably not be built at the present time for less 
than $25,000 to $26,000. Applying these prices on a weighted! 
average basis of the proportion of these two classes of equip- 
ment to the total, a conservative price for the 24,500 cars 
required in the next three years may be taken at $24,000 each. 

If the railroads are to restore and maintain passenger 
service to the standard of 1917, an expenditure, therefore, 
of $588,000,000 will be required for new equipment during, 
that time; this is an annual average of $196,000,000. 

LOCOMOTIVES. 

The motive power situation is fully as serious as the short- 
age of freight and passenger cars. A conservative estimate, 
based on the average increase in railroad traffic and in the 
motive power during the decade ending with the vear 1914, 
indicates that at least 698,000,000 lb. additional tractive 
power should be built in the next three years. 

During the period from 1905 to 1915, in addition te an 








increase of 34 per cent in the number of locomotives on 
American railroads, there also was an increase of 71 per 
cent in the aggregate tractive power. Statistics of the Inter- 
state Commerce Commission show that the average distribu- 
tion of tractive power is 63.5 per cent in freight service, 20.5 
per cent in passenger service, 14 per cent in switching ser- 
vice and two per cent unclassified. The estimates of future 
requirements are based on these ratios, and the small per- 
centage of new unclassified locomotives is included with those 
for freight service. 

In the year 1905 the freight traffic of the United States 
totaled 186,463,109,510 ton-miles, and this increased -at a 
fairly constant rate until in 1914 it had reached a total of 
288,319,890,210 ton-miles, an average yearly increase for 
the decade of 5.46 per cent. This rate of increase if con- 
tinued to the end of the year 1919 would have made a total 
freight traffic of 388 billion ton-miles. However, the statis- 
tics of the first ten months of the year 1919 and a conserva- 
tive estimate of the probable volume of business for the 
months of November and December indicate that the actual 
freight business for the year will reach the enormous total 
of 402 billion ton-miles. These figures for the year 1919 
may be taken as a basis on which to estimate the probable 
freight traffic for the next three years, which will probably 
reach 410 billion ton-miles in 1920, 418 billion ton-miles 
in 1921 and the stupendous total of 427 billion ton-miles in 
1922. 

To handle properly this vast amount of freight in 1920 it 
will be necessary to have an aggregate tractive power of 
1,651,000,000 lb. in freight locomotives. This will require 
the building of a large amount of additional motive power. 
New freight locomotives to be built should average about 
60,000 lb. tractive effort. 

The statistics of the Interstate Commerce Commission 
show that in the past years approximately 63.5 per cent of 
the total available tractive power was engaged in freight ser- 
vice, and on that basis 248.3 ton-miles of freight were hauled 
during the year for each pound of tractive power of freight 
locomotives. The average ton-miles per year per pound of 
tractive power was somewhat in excess of 248.3 in 1918 and 
1919, but an average taken over the entire period of 14 years 
from 1905 to 1918 was only 251.1 ton-miles per year per 
pound of tractive power. This average is subject to fluctu- 
ation, and as will be seen in the tabulations the average ton- 
miles per pound of tractive effort in 1906 reached the ex- 
tremely high figure of 273 ton-miles, but dropped to 235 
ton-miles in 1914. It is for this reason that an average for 
a ten-year period during normal times is taken as a basis for 
calculating the work that will probably be done in the fu- 
ture. This average may be improved upon, but there is no 
certainty that such will be the case. 

As already stated, the estimated freight traffic for the year 
1920 will be 410 billion ton-miles, and to haul it will require 
freight locomotives having an aggregate tractive power of 
1,651,228,000 lb. On the basis given above, 153,245,000 
lb. additional tractive effort would be needed to bring 
the aggregate for 1919 up to the proper point, and to this 
amount must be added 32,218,000 lb. necessary to provide for 
the increase in freight traffic in 1920. The increase in 
freight traffic to 418 billion ton-miles in 1921 will require an 
increase of 32,219,000 lb. tractive power, and the increase to 
427 billion ton-miles in 1922 an additional 36,246,000 Ib. 
Normal and deferred retirements of freight locomotives dur- 
ing the next three years make it necessary to provide 190,- 
472,000 lb., and the proportional increase in unclassified 
locomotives an additional 8,091,000 1b., so that it will require 
an aggregate increase of 452,490,000 lb. tractive power in 
freight locomotives in three years. This makes a total to be 
built of 7,542 units of 60,000 Ib. average tractive effort. As 
heavy freight locomotives cost approximately $82,000 in 
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1918, and it is quite probable that this price will continue, 
the total cost of freight locomotives required in the next three 
years will be $618,444,000. This is a yearly average of 
2,514 freight locomotives, costing $206,444,000. 

PASSENGER LOCOMOTIVES 


The passenger traffic of the railroads of the United States 
during the decade ending with the year 1914 increased 11,- 
458,246,073 passenger-miles, or 48 per cent. During this 
same period the number of passenger locomotives increased 
only 25.8 per cent, but as in the case of freight locomotives 
the average tractive power increased rapidly. 

The passenger locomotives in service in the year 1914 were 
23 per cent of the total number of locomotives and the aggre- 
gate tractive effort amounted to 396,051,000 Ib., or 20.5 per 
cent of the total for all classes. No figures being available 
as to the actual aggregate tractive effort engaged in passen- 
ger traffic in recent years, it may reasonably be assumed that 
the same ratio that existed in 1914 (20.5 per cent) will apply. 
On that basis the passenger traffic for the year 1919 would 
have required 521,669,000 Ib. tractive power, but the total 
available power was only 473,199,000 Ib. 

The total available tractive effort on December 31, 1918, 
being 2,196,648,349 lb., and assuming that 20.5 per cent of 
this amount was engaged in passenger traffic, this additional 
tractive effort required for passenger service to bring the total 
for the year 1919 up to normal would be 48,470,000 Ib., and 
with the increase computed on the basis of 20.5 per cent, 
11,404,000 lb. are required for 1920, 10,401,000 Ib. for 
1921 and 11,702,000 lb. for 1922. To replace the normal 
and deferred retirements of obsolete passenger locomotives 
59,613,000 Ib. are required, making a total increase of 141,- 
601,000 lb. tractive power required to be built for passenger 
service in the next three years. 

This would require a total of 3,218 units of 44,000 Ib. 
tractive power each, and as the probable cost of passenger 
Iccomotives will approximate $60,000 each, it will necessitate 
a total expenditure of $193,080,000 for this purpose during 
the next three years. 

SWITCHING LOCOMOTIVES 

The I. C. C. statistics show that 15.6 per cent of the total 
number of locomotives in service were switching locomotives, 
and on the basis of 14 per cent of the aggregate tractive power 
there were 323,160,000 lb. of tractive power in switching 
service in the year 1919. Additional power of 33,785,000 
lb. tractive effort are required to bring the switching service 
to its proper proportions, and this amount should be con- 
structed in the year 1920. To meet the normal increase in 
traffic in 1920 will require 7,105,000 Ib., the increase in 1921 
will require 7,203,000 Ib. and in 1922 it will require 7,891,- 
000 Ib. additional tractive power. 

Besides these increases, the deferred and regular retire- 
ments of switching locomotives to be replaced with modern 
power will require 40,712,000 lb., making necessary a total 
increase of 96,696,000 lb. tractive effort in the next three 
vears. Taking 40,000 lb. tractive power as an average for 
this class of locomotives, this would require 2,417 units, and 
at an average cost of $40,000 each the total cost of switching 
locomotives to be built in the next three years would be 
$96,680,000, or a yearly average of 806 locomotives, at a cost 
of $32,226,666, which represents the requirements of this 
class of the service. 

SUMMARY 

The total increase in the aggregate motive power required 

in the next three years and the estimated cost is as follows: 


Normal increase in lb. tractive power: 


Ri cmaeet LORORNIMOR: iu 5010: 6's 00.010 0 Rx 21a bin.0 01 Sreloie wie 6 e:6\siain'y 0 6 261,928 090 
RRR oS orc 5 i ws atch digit waaay, Bm alaresorenaire 8,099,000 
Passenwer LOCOMOUVES: «2.6.5 ore ccc ccccscceccceceeins Mees eee 81,988,000 
Switching locomotives ......cccecsccsecengersssesovcsoes 55,985,000 
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1920 


JANUARY, 


Deferred. and normal retirements in Ib. 


tractive power: 
Freight locomotives : 





Pinay pias a hine URES Sade ewes ciae t 190,472,000 
EP OURONEE. LSCOMNBINIOR 505s 6.0005 6ics- Soothe Sb okie PE Swe eee DSW 59,613,000 
TRAE AAD. SERSICIMONSINUNIIER ca 3h y5i5 5 sah ican teac ane wea eis ashe es Bie 0 40,712,000 

MONON, 2 tava is tiara Graeieleteie? welch Os Se A OA Neate eae eek 290,797,000 

Cost of replacing retirements: 

B07 TEM INEIMNAE, SRS AM ooo ug icc arelacn ele re 'W sb. abide vdieo yeterbe $260,350,000 
| 


1,332 passenger locomotives........... 
1,017 switching locomotives 


79,920,000 
40,680,000 


SMES. xb.ccteeemvh mmeup tes 


EEN ae aE Ey * $380,950, 000 
Cost of retirements when bvilt: 
9,320 freight and 
,7 60 passe nger 
1,920 switching 


wncineetne H 


ee, tt a ee ase a $142,400,000 
locomotive Spe 


41,700,000 


ation iy ie a acthen ites aie a ae eats eRe 21,306,000 
rt) MEE SIRI toy salen Steerer ate rack tenner e aPaear yMer Raya) -nne ey nan MEAT Ra RS $205 400,000 000 
Tractive Number of 

power, lb. locomotives Cost 
Normal increase and retirements.... 407,999,600 7,653 $527.254,000 
De ferred retireMents 2. si... 00050 290,797,000 5,524 380,950,000 
PORE Secunuckasckaacuneaa™ 698,796,000 13,177 $908, 204,000 000 
\ per year for three years... 232,599,000 4,392 302,735,000 


The cost of locomotives to be retired is taken as equal to 
the cost in the year 1905, when freight locomotives cost $15,- 
250, passenger locomotives $15,100 and switching locomo- 
tives $11,100. This will retire from service locomotives cost- 
ing $205,400,000 when built, and the capital expenditures of 
the railroads for locomotives will therefore be $702,804,000 
in the next three years, as shown below: 





lotal cost of locomotives to be built in three years........... $908,204,000 
otal cost of locomotives to be retired in three years......... 205,400,000 
Addition to Capital Cx petiGiareisiassc iiss iccc wise shes eee aes $702, 804,000 

The total number of locomotives that should be built in 


the next three years is 13,177 and the total to be retired is 
12,000 locomotives, making an increase of 1,177. 
SHOP AND ENGINEHOUSE EQUIPMENT 
In attempting to make an estimate as to the amount that 
railway repair shops are behind in their shop and engine- 
house equipment, it will be necessary to know how much has 
heen spent for this purpose in the past few years. 


rasLre I 


-STATISTICS For CLass I CARRIERS 


Tetal Account 302 Per cent 

For fiscal operating shop of total 

vear ending expenses machinery expenses 
PR DO, Pld 6 ois ssn sven ecclesia $1,844,065,958 $10,061,423 .546 
lune 3( tS eer 1,898,662,465 10,417,543 .548 
PORMNS GRP Re 005 casa: + ibe 439-45 90 4 2,108,947,614 12,182,668 .578 
June ee” eres sar 2,139,755,988 11,674,904 .546 
Bie BO. NSIS se osstaninnxas 2 021,160,614 8,916,891 .441 
June OS, 2906... 2 210,892,786 10,295,918 .466 
D n a. 2 | parse 2,357,398.412 11,517,657 .489 
Decemper Si, VOU 62 cciscica ws 2.829,325,123 14,552,997 514 
December 31, 1918........... 3,948,132,200 27,520,000 .696 
December 31 PR on eta reccukraa hae 4,335,000,000* 30°2 250,006 698 


I.stima’ ised 


on statistics for the 


first ten months of 1919. 





Reference to Table I shows that in the fiscal year ending 
June 30, 1911, $10,661,423 was spent for shop equipment 
and to repair and replace worn-out shop machinery. There 
Was an increase to $12,182,668 in the following two years, 
but for the succeeding four years the shop machinery charge 
was below normal. It was not only small, but a relatively 
small proportion of the total operating expense. ‘This fail- 
ure to keep repair shop facilities up to the necessary stand- 
ard was due, as previously stated, to the difficulty of secur- 
ing capital, scarcity of labor and the high prices and scar- 
city of materials. With the beginning of government con- 
trol in 1918 capital was available, and the priority given to 
government orders made possible the purchase of railway 
equipment. Consequently the shop machinery charge prac- 


tically doubled during the year 1918, as indicated on the 
chart. This does not mean, however, that twice as much 


machinery and equipment was repaired and replaced in 1918 
as in former years. The fact is that twice as much money 
was paid for the usual amount of equipment. A canvass of 
machine tool builders and other manufacturers indicates that 

100 per cent is a conservatives estimate of the increase in cost 
of machine tools and shop supplies since 1916. 
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The ratio cf shop machinery to total operating expense in 
1911 was .546 per cent. This ratio increased to .578 per 
cent in 1913 and then, due to causes before stated, dropped 
below normal for the succeeding four and a half years. Dur- 
ing 1918 and 1919 the ratio increased to .696 and .698 per 
cent, respectively. 

If, however, the ratio is considered constant*at .578 per 
cent during this period, a conservative estimate of the defi- 
ciency in shop machinery during this period will be obtained. 
The difference between .578 and the actual ratio for any 
one year multiplied by the total operating expense for the 
corresponding year will give the difference between the 
amount of money that should have been spent on shop ma- 
chinery for that year and the amount that was actually spent. 





These amounts have been calculated, and their sums are 
Taste II—1918 Sratistics oF Stx REPRESENTATIVE Roaps 

Total Account 302. =Per cent 

operating shop of total 

Name of road expenses machinery expenses 
Atchison, Topeka & Santa Fe. + ae $884,374 .610 
Chicago, Burlington & Quincy. 112,067,616 997,507 .890 
Sowitietn PACs oscccnscccancee 113,652,897 738,237 .650 
Chicago, Milwaukee & St. Paul.. 122,196,105 531,558 -434 
Pennsylvania (Lines East)...... 333,624,523 2,886,760 -865 
Pennsylvania (Lines West)..... 86,559,256 632,213 729 
TAL, Zhbwewsuiokscae cals $913 3 003, 772 $6, 670,64 649 4.178 
AUT BOT CON 66060205 Sk tA a NE SARA ERS RRR -696 





shown in Estimate (a) as $9,835,000. However, the statis- 
tics given in Table I apply to Class I roads only. The oper- 
ating expenses of Class I roads are about 96 per cent of the 
total operating expenses of all carriers, and 4 per cent has 
been added to $9,835,000, making a total of $10,229,000. 
But this equipment and machinery should have been bought 
previous to 1917, and it will now cost 100 per cent more to 
replace it, which brings the deficiency up to $20,458,000. 

During the years 1918 and 1919 the amount of money 
spent for shop machinery was greater than the average, but 
the machinery and equipment actually acquired was prob- 
ably less than normal, due to the depreciated value of the 
dollar. The amount of money spent during the same period 
for additions and betterments to take care of increased busi- 
ness was wholly insufficient. The replacement value of rail- 
way shop machinery in the United States is $292,200,000. 
Inasmuch as the annual increase in equipment has been 
not less than 3.70 per cent and it will require at least 4.2 
per cent increase in shop facilities to handle this equipment, 
the necessary additions and betterments may be expressed 
as .042x2x292,200,000=$24,450,000. The total deficiency 
in shop machinery and equipment up to the present time, 
therefore, is shown in Estimate (a) as $44,908,000. 

Data extending over a four-year period show that only 67 
per cent of the shop machinery charge represents material, 
the balance representing the labor required to repair and 
replace the worn equipment. Consequently, as shown in 
Estimate (b), there is $20,250,000 worth of material in the 
annual shop machinery charge. This must be increased by 
4 per cent to include all roads; and in a period of three years 
the total estimated amount of material to be bought will cost 
$64,470,000. 

That this figure is not excessive may be shown by a con- 
sideration of reasonable depreciation charges for the three- 
vear period. It is true that some shop machinery has been 
used for 20 years or more, but with the continual modern 
changes and improvements it is doubtful if any machine 
will have a useful and efficient life greater than 15 years. 
This means an annual depreciation of 6.67 per cent, which 
for three years on an investment of $292,200,000 is $58,- 
500,000. In other words, the estimate of $64,470,000 for 
shop facilities would hardly do more than cover shop machin- 
ery depreciation. 

Additions and betterments, being chargeable to capital 
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account, provide the necessary equipment to care for increased 
business. In order to estimate future needs, it is necessary 
to examine past expenditures for this account. In the 30 
months from June 30, 1914, to December 31, 1916, only 
$6,063,719 was spent for shop machinery additions and bet- 
terments. During the following year $6,000,000, and in the 
first year of government control $7,698,596 were spent for 
machine additions and betterments, but that this amount 
was entirely inadequate for the needs is indicated by the 
fact that only 35.2 per cent of the authorized additions and 
betterments were actually made. 

According to estimates made in 1916, the total value of 
railway shop machinery in the United States amounted to 
$146,100,000. Referring to Estimate (c), the replacement 
value of this machinery in 1919 would be at least $292,- 
200,000. Assuming then that the plant must be increased 
4.2 per cent per annum to care for the new equipment, the 
total investment in the next three years must be $36,780,000. 

The total amount of money that should be spent during 
the next three years for shop equipment and machinery, as 
shown in Estimate (d), is $146,158,000. This amount is 
probably less than the actual needs. The magnitude of the 





EsTIMATE 


a) Deficiency in shop machinery: Z 
ae From June 30, 1913 ~ December 31, 1917— 
, ‘wy 


578 — .54 2 X $2,139,755,988 = $685,000 
eee — 061. = 197 K% 2,021,160,614 = 2,770,000 
578 — .466 = .112 X 2.210,892,786 — 2,475,000 
.578 — .489 = .089 X 2,357,398,412 = 2.095.000 
578 — .514 = .064 XK 2,829,325,123 = 


1.810.000 
5,000 
394,000 


$9,83 


Adding four per cent to include all roads.. 


Deficiency in 
31, 1917 


shop machinery Decembet a 
rer ee rae ee eee ee ee . $10,229,000 
Cost of weplacing SPRUE 55,5 Seknraiere a 


; $20,458,000 
Deficiency in additions and betterments to 


eee al: RAR ecoeer 24,450,000 
ROR ar ee iis: each nig ob. eee eireiare Bit $44,908,000 $44,908,000 
(b) Maintenance of shop machinery (for three 
years 1920-1922): = 
Annual saop machinery charge.......-..-- $30,250,000 
But only 67 per cent is material............ 20,280,000 
Adding four per cent to include all roads... 1,210,000 
Total material to be purchased annually $21,490,000 
i SUMP MRRER 65 s.orc.cierens ou00es a0 alee 3 
I er iat Soo chaz ta, axe dasms kina alee ko $64,470,001 $64,470,000 
(c) Additions and betterments (for three years 
1920-1922): . ‘ see 
Value of shop machinery in 1916....... : $146,100,000 
Replacement value in 1920............. . 292,200,000 
Annual equipment increase of 3.7 per cent 
will require 4.2 per cent investment in _ 
DI Sais gliaile crete g.clk dleieuaiccraucre aa 68-3'5 12,260,000 
OR oe oto io. cns cannes aeedeae 3 
hr ik Sar aol taies wr aiGscinsein 9 $36,780,000 $36,780,000 


(d) Grand total (a) + (b) + (c)...... $146,158,000 





result gives some indication of how serious the situation has 
become. The cost of all materials has practically doubled 
in the past three years, shop employees’ hours have been 
reduced to eight hours and wages have increased on the 
average at least 100 per cent. To offset these increased costs 
and place back into service the locomotives now held waiting 
repairs, it will be necessary to make up previous deficiencies 
in equipment and modernize all shops. 

Automatic and semi-automatic machinery, for example, 
should be more generally used in back shops where material 
is manufactured for the whole system. Another field that 
deserves particular attention is the enginehouse machine 
shop. 

The material and equipment purchased for railway shops 
and included in this discussion is of almost infinite variety 
from belts, air hose, rope and packing to boilers, cranes, 
welding equipment, lathes, etc. The largest single item is 
machinery and tools. Approximately 38 per cent of the total 
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material costs are for machinery, which means that during 
the next three years $54,100,000 should be spent for rail- 
way shop machinery and machine tools. 

The summary given above is exclusive of the structures 
required for shops and terminals. According to the estimate 
of the Railway Age, $250,000,000 should be spent on these 
buildings during the next three years. 


THE INCENTIVE FOR HIGHER 
EFFICIENCY* 


BY D. C. BUELL 
Director, Railway Educational Bureau, Omaha, Neb. 

Our ablest statesmen, economists, and financiers, as well 
as our leading business men are confronted with an in- 
dustrial problem—perhaps the most serious in the history 
of our country—the labor unrest which is almost universal. 
My experience with a small organization of railroad men 
in France taught me some lessons about this problem. 
These men in a_ strange environment, with almost 
no facilities for efficient work, housed in_ barracks, 
eating in the open from their mess kits, performed one of 
the quickest and most efficient jobs of erection work that 
I have ever witnessed. The reason for this efficiency was 
that there was an incentive which caused them to put forth 
their best efforts to accomplish the task in hand. 

Our labor unrest today is largely due to lack of incentive. 
We do not see the future clearly. You men are in intimate 
daily contact with a large proportion of the workers em- 
ployed in the various shop crafts on our American railroads. 
You must be the leaders in an educational movement that 
will prove to those with whom you come in contact that 
there exists today one of the greatest incentives for doing 
efficient work that has ever appealed to the railroad men 
of this or any other country. ‘That incentive is nothing less 
than the re-establishing of permanent prosperity for the 
American people. We must all become teachers of econ- 
omics. The lesson to be taught is that high wages and 
permanent work depend on production. We must give a 
fair day’s work for a fair day’s pay. We must bend every 
effort toward wiping out the thought that the curtailment 
of production means more jobs and better living conditions. 

The present standard of wages can be and will be main- 
tained if they are earned. They cannot be and will not be 
maintained if production is decreased in proportion as wages 
are increased. We Americans receive the best wages for the 
shortest hours of work that are received by any workmen in 
the world. In order to maintain and improve this standard 
we must give full value for what we receive. Getting some- 
thing for nothing is contrary to the laws of nature. Pro- 
duction is the basis of the solution of our present day prob- 
lems. Profiteering can and will be wiped out by existing 
law or by new laws formulated to meet the new conditions. 
Labor itself has the power to resist unfair practices. Capital 
and labor are partners. They must co-operate. A spirit 
of loyalty must be obtained not only between the workman 
and his boss, but between the boss and his workmen. 

Those 200 railroad men in France were a host in them- 
selves. They overcame difficulties that were seemingly 
insurmountable. They did their work cheerfully, willingly 
and happily. It was a pleasure to them and their production 
was phenomenal. If the vast group of railroad workers 
in America today felt that same spirit of co-operation, that 
same spirit of comradeship, that incentive to accomplish 
things because of the spirit of loyalty pervading the work, 
production would increase, the cost of living would decrease, 
the present standard of wages would be maintained or 
bettered and there would be a joy in work that would make 
for continued peace of mind and prosperity. 


*From an address at the General Foremen’s Convention. 

















Heavy Ten-Wheel Switcher Built for Chesapeake & Ohio 


HEAVY SWITCHERS BUILT FOR THE C. & O. 


More Power Required to Move Heavy Trains 
New Locomotives Have 63,000 lb. Tractive Effort 


HE demands made upon switching locomotives by the 
heavy tonnage trains of the present day have resulted in 
the building of some very heavy 10-wheel switching loco- 
motives for the Chesapeake & Ohio. The tonnage of many 
trains has grown to such proportions that they are beyond 
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Main Crank Pin with Offset Eccentric Boss 


capacity of any locomotives used for switching except 
These 10-wheel switching lo- 


the « 
the Mallet type locomotives. 






























































comotives are the largest and heaviest non- -articulated 
switchers ever built. The total weight on drivers is 295,000 
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Application of the Eccentric to give Clearance Above the Rail 


lb. and the tractive effort is 63,000 lb. They were designed 
by the mechanical department of the Chesapeake & Ohio 
with the co-operation of the American Locomotive Company, 
which built the locomotives at its Richmond works. Some 



























very interesting and difficult problems were encountered in 
the design of these locomotives, but the results have been 
very satisfactory. 

The driving wheels all have flanged tires 534 in. wide 
and in order to keep the wheel base at a minimum, are made 
as small in diameter as practicable. With 51-in. diameter 
driving wheels spaced as closely as posible, the total wheel 
base is only 19 ft. and these locomotives can pass over curves 
of 14 deg. without the use of lateral motion driving boxes. 

The steam pressure is 185 lb. per sq. in. and the cylin- 
ders are 27 in. in diameter with a 28-in. stroke. The small 
driving wheels with this 28-in. stroke and the large crank 
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The Eccentric Crank 


pins necessary for an engine of this high power made the 
question of clearance of main rod straps and eccentric cranks 
a rather difficult problem. The hub of the eccentric crank 
was kept above the rails the required distance by making 
the main crank pin boss eccentric, as shown in the drawings. 

The side rods are of a design differing from the usual ar- 
rangement. Instead of the usual rear knuckle joint connec- 
tion the fourth crank pin is made with two journals, and the 
back crank pin is extended in a manner similar to the style 
used on many American type eight-wheel locomotives. The 
back section rod is independent of the forward side rods and 
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is on the outside, in line with the main rod. The guides 
and crosshead shoe being solid bronze with very liberal bear- 
ing surfaces, designed to give long wear. 

The total length of this locomotive from the front bumper 
to the tender end sill is 75 ft. 9% in., the overall height is 
14 ft. 1134 in. and the width over running boards 10 ft. 5 
in. The locomotive frames are 6 in. wide and have ample 
depth over the pedestals to provide the required strength to 
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box, with a double row of 1-in. rivets, 534-in. at the two 
intermediate seams, with double rows of 1%4-in. rivets and 
5'4-in. at the firebox with a double row of 1\%-in. rivets. 
The boiler is equipped with a Schmidt superheater, having 
a heating surface of 945 sq. ft. The firebox is 108%-in. 
long by 961% in. wide inside, has an average height of 7254- 
in. and a grate area of 72.2 sq. ft. 

The tender tank is built unusually low and long and the 
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support the heavy weight of the locomotive. 
of the main driving axles are 1114 


The journals 
in. by 23 in. and the 

other four axles have journals 101% in. by 14 in. 
lhe cab fittings are arranged on the backhead in the most 
convenient location for the engineman and particular care 














Wagon Top Boiler for the Chesapeake & Ohio Ten-Wheel Switching Locomotive 


side plates of the coal space are set in to permit an unob- 
structed view toward the rear. The tank is 32 ft. long by 
10 ft. wide, by 5 ft. high inside, and has a water capacity 
of 15,000 gallons. The coal space has a capacity of 15 tons. 
The tender frame is of cast steel, having side sills 10 in. 
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Cross Sections of Boiler for the Chesapeake & Ohio Heavy Switcher 


has been taken to afford an unobstructed view in both di- 
rections from the cab. 
The boiler is of the extended wagon top type with a wide 


firebox. It has an inside diameter of 88% in. at the dome 
course. The longitudinal seams are on the top center line, 


have inside and outside welt strips and are strongly riveted. 
The circumferential seams are lapped 51% in. at the smoke- 


deep and intermediate sills 13 in. deep. The vertical webs 
of these sills are 1-in. thick and are very strongly ribbed and 
webbed, making a most rigid frame that will withstand any 
stress that may be put upon it in heavy switching service. 
The tender trucks are of the same design as those used 
under the tenders for the Chesapeake & Ohio Mallet type 
locomotives. The truck side frames are 6 in. wide and are 
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of cast steel. The bolsters are also of cast steel and are sup- 
ported by triple elliptic steel springs. The wheel base is 5 
ft. 10 in., and the wheels 33 in. in diameter and the journals 
6 in. by 11 in. 

The specialties include the Cole long main driving boxes, 
Watters pneumatic sanders, Nathan lubricators and non- 
lifting injectors, Hancock combined stop and check valves 
and hose strainers, “Loco” incandescent headlight equipment, 
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Back Section Rod Outside of Side Rods and in Line with Main Rod 


Consolidated safety valves, Franklin pneumatic grate shak- 
ers, Lewis power reverse gear, Economy radial buffer, Far- 
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February, 1919, has been very satisfactory. They have not 
only handled the heavy trains easily but have proved to be 
as well adapted to a lighter switching service as the medium 
sized locomotives. 
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Half Front and Rear Elevations of Tender for C. & O. Ten-Wheelt 
Switcher 


The principal weights, dimensions and ratios are as fol- 















































low-Westinghouse draft gear, Sharon tender and pilot joy. 
couplers, Commonwealth cast steel pilot beam and tender ee 
frame, Hunt-Spiller gun iron cylinder and valve packing iene nid chees so alah ek iain ehh dakawhan 4 ft, 84 in. 
rings and steam chest bushings, Cambria Coffin process axles, ya agente pete etme Tc peeing balance as pes | 
i supe ¢ Testinghouse-American brakes RECTUM ERR ia oe) alae crx 6,5 pS A cdo areincs ais wa ieee 63,000 Ib. 
Schmidt = theater and 9 W Wx une ‘ Fi . REEDS AEE WUOR MENT <OUGET 615.5 oid ois 0c 5:6 os diele oo endian 295,000 lb. 
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Tender Tank for Ten-Wheel Switching Locomotive 
the frames and the main and side rods are of vanadium — Weihegtcogingand tender im working order. 7009 
steel. Wheel aaa, total... sptatbasensthewtastndseeiwansnrn = Pig ft. 
: : Ps : NVheel base, i a I. isk sicis annie sad ose achew t. 314 in. 
In the design and construction of these locomotives care- ee ene sia 
ful attention was given to the smallest detail so that the trac- Ratios 
tive effort might be a maximum without any unnecessary Rua weight = tractive efforts. 20a 
weight being added to the locomotive as a whole. The serv- —- 5 a —_ drivers + —_—- heating surface’... ry 
. : . . : . ulvaien CAtiNng SUPTACe™ =< GIATE ATCA. 2.2.2 cc ccccceccccccer ° 
ice obtained from them since they were placed in service in Weight on drivers + equivalent heating surface? ..... 10.2222: 57.4 























January, 1920 RAILWAY MECHANICAL ENGINEER 15 
Total weight + equivalent heating surface*..................¢: 57.4 Firebox, length and width.................++-. 108% in. by 96% in. 
Volume both cylinders. .......cccccccssvccsccccscccesose 18.55 cu. ft. Tubes, number and outside diameter.............+....+-217—2% in. 
Equivalent heating surface* ~ vol. cylinders............++eeeee: 277 Flues, number and outside diameter........ bese ceeeceeees 45—5S¥ in. 
Grate area = Vol. CYHMGETS. 36.0000. 5501s coe cncinsecescceseeeess 3.84 Tubes and flues, length. ............ sees sees eeeceeeeees 18 ft. lin. 

4 ! Heating surface, tubes.............. cesses cccccencves 2,300 sq. ft. 
Cylinders ee Se OS ea eer rer ee Pee re 1,166 sq. ft. 
RM: naisuduceciinathiend aeeae Gas eee anneal Simple Heating surface, fireboxt.........-...+.sseeeeeeeeeeeeeee 232 sq. ft. 
RernehaGn aniM mie 27 in. by 28 in. Heating surface, total.............sseccsecccseccssceces 3,698 sq. ft. 
: Onn MEN BSUITEROR. . 5. sc 0 os c00400pesoeee es ouwed 935 sq. ft. 
Valves EGHIVSIERE HEATING GUTTACE” .... 2.6 cece scccceecscesoen 5,100.5 sq. ft. 
NE i oon inane bok abaiipn Cane na ana eeee ey Piston SCRE Worse sid. sps date 50's soda w ARM CCS Shad Aenee 72.3 sq. ft. 
TI 65 aso ses aie ia wo are iNav oN GNA Rds Np nlp sd vor EE 12 in ee 
GRODtORE SEQUEL <<. .asci.xilaeuuaesubiekindknaweseacsnaasaeeseneenne 6in Tenk — 8-whee! 
NE ac ede nih pnw bats moh OR SOR aE NOS Rae e -whee 
Wheels A eae d ECE AES Se PSM a On hansen ead OE aa\eaeee Lee Sen eN Cn oe 
a , - . x 
Divine, Member CVE MEER ins cow ne nudes occ cea pw artis ails 51 in. Wheels ai RSME Tr Me Ne eee cet. hee ee 183, ay 
id ois ae 3 * , : WE asso dipdeene ss ak tes eeeienieeckes sae ee eke 33 in. 
Driving journals, main, diameter and length....... 11% in. by 23 in. a Ta . : : 
Driving journals, others, diameter and length...... 10% in. by 14 in. areca le “gage SF RR ners acres anenerateees 6 heb ent. 
Boiler ORR GRIN ES ceo 5.0 5's eh wwhes dC cmabad hod ees eee skneues 15 tons 
Style... cece ees cece cece ce sceccceeeccccocccs Extended wagon top *Equivalent heating surface = total evaporative heating surface + 1.5 
Working pressure........ see e een ee eerecceeeocens 185 Ib. per sq. in. times the sunerneating surface. 
Eneiae iaeeeter WE Teel Pesos ok acic ss 0 nbnan eee an adan seeeues 82 in. tIncludes arch tubes. 


ROLLING STOCK ORDERED AND BUILT IN 1919 


New Low Records in Locomotive and Car Orders 
Production of Freight Cars Greater than in 1918 


HE number of locomotives ordered for service in the 
United States during 1919, according to the statistics 

of the Railway Age, were only 214. This marks a new 

low record in the history of the railroads of the country. The 
orders placed by Canadian roads either with American or 
Canadian builders totaled 58, while orders for export reached 
total of 898, a total of all three of but 1,170. In other 
words, the foreign orders and the domestic together were 
barely sufficient to bring the total up to the domestic orders 
alone of the poorest vear since 1901, namely, 1908, when 
only 1,182 locomotives were ordered for domestic service. 


Taste I—Tue Locomotive OrDeErRs oF 1919 


BE OURS aah) Tene MRE Pe CONES ve .0' 5:0 Sm ao aisiaerein wera lee ss 0's ya sald ie ee 214 
Kees 20h a aS 54 Nac; 2 aden <ssioiacaoleckibn Ala Bie Cia las eames wee 58 
SEHK Ce Geer CAUNEIEBe bo slconn ced aes ease Gab dd h ee euse arr’ 898 

NI RI a cian cea Te fe SS Se ge Ba a OS 4 Rk 1,170 
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of 2,593 for domestic service in the United States, 209 for 
Canadian roads and 2,086 for the American forces in France 
or for export. The total of locomotives ordered for do- 
mestic service represents only those locomotives ordered by 
lumber roads and industrial lines; there are but few orders 
for railroad service. 


The 1919 totals quoted above compare with figures for 1918 





rapier JI—Orpers For Locomotives Since 1901 
Domestic orders only 
l.oco- Loco- 
Year motives Year motives 
We shir oedeniew encamencoes 4,340 REE a ater Wear er rea tesa® 1,182 
ins aevinieras cuneate 4,665 Bich d fare ie fais alae ica haa 3,350 
| Sees 3,283 rrr 3,787 
904 2,538 a ret ee 2,850 
ee rrr eye 6,265 RE een ee ge) nen 4,515 
NUR inte to ainakcele setae os aie ahs 5,642 DUR oc sicindcs aieiaeen aisle 3,467 
SONS ok a cae baw ek sce wa een ee end cidonaes sedan ot 1,265 
Domestic and Foreign 
Domestic Foreign Total 
COT iadsnasarsu kairo aaaee 1,612 850 2,462 
rat aigaickesnew ecto 2,910 2,983 5,893 
| EES ee eee one iy rr 2,704 3,438 6,142 
NRE occa rw nien sche 2,802 2,086 4,888 





‘The number of locomotives built in the United States and 
Canada in 1919, according to the compilations of the Rail- 
way Age, was 3,272, of which 2,162 were built for domestic 
use and 1,110 for export. Of the domestic total 2,055 en- 
gines are shown as having been built in the United States 
for use on the railroads in this country and 107 in Canada 
for use in that country. The totals given are but one-half 


those of 1918, when 6,475 locomotives were produced in the 
United States and Canada. It will be noted, however, that 


TaBLe I]I—-Tue Locomotives BuItt 


; United States Canada Total 
ee Re ee er ae 2,055 109 2,162 
REID Sic. noacwnkn dcees swe! 55 eee +" 1,110 

BAMEE. -susiavey id chor anaseeheeee tetaheh oben 3,272 


Comparison with Previous Years 


Year Domestic Foreign Total Year Domestic Foreign Total 
(a 866 309 1,176 i eee 1,88 45 2,342 
ee 865 386 1,251 mek 291 2,887 
1 PR 554 1,875 i ee 4,441 314 4,755 
Lo eee 1,951 514 2,475 a 3,143 387 3,530 
1900....02 2,048 505 3,153 2: ee 4,403 512 4,915 
2, See Rabies: 3,384 19137... 4,561 771 5,332 
Laren sane 4,070 ., ee 1,962 273 2,235 
SOUR cecac: nace eae 5,152 ik Ae 1,250 835 2,085 
i ee re 3,441 191GF.6sss Zoe 1,367 4,075 
be 4,896 595 5,491 29079 .\.255 Boao 2,861 5,446 
eo ale 6,232 72 6,952 bt 3,668 2,807 6,475 
ie | ga 6,564 798 7,362 


*Includes Canadian output. : 
+Includes Canadian output and equipment built in railroad shops. 





FREIGHT CARS ORDERED AND BUILT 


the total domestic output of 1919 was considerably above 
that of the years immediately preceding 1918. 

The number of freight cars ordered for domestic service 
in the United States in 1919 totaled only 29,893, mark- 
ing a figure so low as to make almost ridiculous a com- 
parison with the domestic orders of previous years. There 
were ordered for service in Canada 3,837 freight cars and 
for export to other countries 3,994. These totals compared 
with domestic orders placed in 1918 for cars to be used in 


TaBLe IV—Tue Freicut Car Orpers or 1919 
Tor eecvine im tie Citied: Btabed* «x. xioa:0k0c5s050005d%s ovle unease ee 
iar See Se CONG Lh acotaunss 64940 Rie dkkeeees ahaa ee ekeee 3,837 
For export to other countries... .........ccccccccccccccssecsccces 3,994 
TE 6 ccicsaentbatdebbenees ¥en sed seaees nant anew eneeee 29,893 


*Including 15,295 tank cars. 








the United States of 114,113; for roads in Canada, 9,657, 
and for the A. E. F. and for export to other countries, 53,547. 

The exceptionally small domestic total in 1919 resulted 
from the fact that the United States Railroad Administration 
has placed no orders for cars in 1919 and that the railroads 
have ordered but a very few. In fact, the larger part of the 
orders that have been reported have been placed by private 
car lines, over two-thirds of the orders being for tank cars. 
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The orders for export, totaling in the neighborhood of but 
4,000, were considerably below the totals of 1917 and 1918. 
They were less than one-fourth as great as those for 1915, 
the year in which the war demands began to make themselves 
effective. They were less than one-twelfth as great as in 
1918. The domestic, Canadian and foreign orders combined 





TaBLE V—Orpers For Freicut Cars Since 1901 
Domestic orders 


Freight Freight 
cars cars 
cra ohne as Tele ini ol sinisua’ ih 193,439 We cigs 66k ee Beaks a esas 62,669 
NN asia erm ol iasaca <i! cladesie rd 195,248 MNES cS oad ee anh enna 189,360 
ear eS ees wien owe hPa 108,936 1910 141,024 
CERI pee err ie 136,561 1911 133,117 
SR hi ciicve Sd eroreKpaicrese alse 341,315 Boe inidisuka aaa aaa an 234,758 
NE lat ce isi has aco puariecat wc iat 310,315 NMI als so, nis" 4n0(> Bverereue hone aa aaa 146,732 
an acsnscis Ria seaievecai Si 151,711 Lo oe 80,264 
Domestic and foreign 
Year Domestic Foreign Total 
ee eee 199,792 18,222 128,014 
REEDS AS Ea een eee og Ae 170,054 35,314 205,368 
DOME si sigihlesbigkarerg Sed able ae 79,367 53,191 132,558 
INN elleie aie aii aial bisianaia lee 6nsis's 123,770 53,547 Re eyous 


were only slightly over one-third as great as the domestic 
orders alone in the poorest year since 1901, namely, 1908, 
when but 62,669 cars were ordered for domestic service. 
The production of freight cars in the United States in 1919 
has totaled 156,764, of which 94,981 were for domestic 
service and 61,783 were for export. The total of 156,764 





Tasie VI--Freicut Cars Buiti 





United States Canada Total 

GR aces ec eiessesesganw ave 94,981 6,391 101,372 

ER rere cee ee 61,783 30 61,813 

156,764 6,421 163,185 

Comparison with Previous Years 
Freight 
Year Domestic Foreign Total 
Nhe Pac nictd Yeas gids 5 117,°8 1,904 119,886 
1906 113,¢ 2,561 115,631 
RE steer rukate ne Aadh todd bere 132,5 4,359 136,950 
RS AGE oie y anys la was 161,747 2,800 162,599 
Tha hacks Skt bya sia) ait aad 153,195 1,613 152.801 
 . eee 60,955 1,995 60,806 
ag ESN <a 162,701 5.305 165,155 
a ; bret er 36,451 7,219 240,503 
see aphatace ire aye mine sea wc Seen 9,429 284,188 
CE acca Glace: ; eee ae 75,344 cee 76,555 
I eae orcas Stara see layas"eue kes eee 91,077 2,493 93,570 
ON oka ov owe ates bere , 176,374 4,571 180,945 
EES SO ee ere spuieerais 68,961 3,200 72,161 
I a Se I cates kx 5 aos cow 3$48,3857 4,072 152,429 
*Includes Canadian output. 
+Includes Canadian output and equipment built in company shops. 
United States Canadian 

—_—_— Hn — — A. - —, Grand 
Domestic Foreign Total Domestic Foreign Total total 
| ee 176,049 9,618 185,667 A rt 22,017 207,684 
| re 97 ,626 462 98,088 6.453 sees 6,453 104,451 
re 58,226 11,916 70,142 1,758 2,212 3,970 74,112 
| rere 111,516 SES. BRS. akeensa Sezasles 5,580 135,001 
, a 115,705 23,938 139,643 3,658 8,100 11,758 151,401 
1918 67,063 40.981 108,044 14,704 1,960 16,664 124,708 


represents by no means as large a share of the productive 
capacity of the country as might be wished. It is, however, 
considerably in excess of the output of the car-building 
plants of the United States of 108,044 (124,708 including 
Canada) in 1918, or of 139,643 (151,401 including Canada) 
in 1917. In fact, it has been exceeded but twice since the 
big total of 284,188 (including Canada) in 1907, namely, 
in 1910, when there were produced in the United States and 
Canada 180,915 cars, and in 1913, when 207,684 were pro- 
duced. 

The unfortunate feature in the comparatively large output 
figures of 1919 is the small number for domestic use. While 
the total output is large, it will be noted that that for domes- 
tic use alone, while it is above the level of 1918, when 67,063 
cars were produced for use in the United States, is not up 
te the totals of 1916 or 1917 even, in which years the output 
of freight cars was not sufficient to keep up with the in- 
creasing demands of the business offered for railway trans- 
portation. 
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FEW PASSENGER CARS BUILT IN 1919 


The figures showing the new orders and the production 
of passenger cars in 1919 indicate that that industry 
has as yet by no means recovered from the practical 
cessation of business resulting from the war and its attend- 
ing circumstances. The number of passenger cars ordered 
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For BErViCe itr TRS Wd Gute. so a:sissie ass tise. 0 eddie cain vieassrnie aun be’ 292 
ag, 2: a et rn 347 
PO? -ORPOUE “Uo OHNO COUMERIOS, 5:0-6.6. cise 0:44 0'.0ied olee1tuas 6.60 dash o.claia ood aioe 143 
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in 1919 totaled 782, of which 292 were for service in the 
United States, 347 for Canada and 143 for export. Owing 
to the fact that there have been a number of passenger car 
orders placed within the last few weeks these numbers are 
considerably in excess of those of 1918, when 131 cars were 
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Domestic orders only 


Passenger Passenger 
cars cars 
| Er. eee a ae 2,879 Se ee ee . 4,514 
PN icc sek aici Po oca ep aneta eres R ia 3,459 ND creer crc eeetr cm aah 3,881 
|, OE me em (2 54 oe 2,623 
PIE as sa iaisa sake tay eS ao dre :al ld BM a itorinc ie eee RS aes 3,642 
BUN WH ore 5 A Coa aie, Daves 3,289 SRR ens Ghee east 3,179 
ie Selosere ate Aro ake aca ada ts SSR 3,402 1914 <a shes, eee 
EN <i iota dw alas abe aia lng mere eae 1,791 ee itech os Ue asa nen 3,101 
MINES fehad aia hie ca is a ER ee cee 1,319 
Domestic and Foreign 
Year Domestic Foreig Potal 
ES ooo ie Scie alte Saas @ oveusie eee ih 2,653 
PA Sana wae apiece sau 1,124 + 1.16 
EIB | Sascha arvana ota ecent area eon aie 131 at 157 





ordered for domestic service and 26 for export, but, of course, 
they are not at all up to the totals for 1917. 

The production of passenger cars in the car building 
plants of the United States in 1919 (excluding Canada), 
totaling 466, of which 306 were for domestic use and 85 
for export, is likewise far below the output for 1918, when 
1,573 cars were built, including 1,481 cars for domestic 
use and 92 for export. The output of passenger cars in 1919 
was the lowest since the compilation of these figures was begun. 
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United States Canada Total 

UINIGIRERNE oi/are-5c0e bie 4osibus eine 306 160 466 

REI kc eiwiens ns elon ec ars ae 85 ae 85 

391 160 551 

Comparison with Previous Years 
Passenger 
| eS — \ 
Year Domestic Foreign Total 
MMMM Soo fa at aaskS ca ia.te ths ehaveieraialake 1,201 104 1,305 
BI kaa asa availa acspiaciees) meuac cos) mates 1515 121 1,636 
rye vakauaiacerseraiaiele She GN 1,949 106 2,055 
MN cieiesd cstxeieckeselana scare suntan From 1902 to 1907 passenger 1,948 
ee a ae ee eerie car figures in these two 2,007 
EA are paar columns included in corre- 2,144 
ES oa enh wie abe onerccwoerusren ats sponding frt. car columns. 2,551 
0 er ee BRAr ar 3,167 
kare fas '6e) » pam (eral voir Sumas eae 5,457 
gl TREMP eaten RRO 1,645 rag! 1,716 
MNES hiss. Tore amoreseteraane einer 2,698 151 2.849 
Se eee 4,136 276 4,412 
MI” nig ve a avacoteve-queieacee 3,938 308 4,246 
NE Pati dio Hew eri eee ee aes 2,822 238 3,060 
*Includes Canadian output. 
+Includes Canadian output and cquipment built in company shops. 
United States Canadian 

peaig eee ee "+ —___—__—_—_——-—. Grand 
Domestic Forei?gn Total Domestic Foreign Total total. 
| Sere 2,559 220 2,779 BA asses sre 517 3,296 
i, ees 3,310 56 3,366 ee Actas 2% 325 3,691 
Ree 1,852 14 i,866 Be *0can ss 83 1,949 
BEND “ak dincorat 1,732 70 1,802 ee 37 1,839 
PONG. iain. arex 1,924 31 1,955 AS aE altace 45 2,000 
RPI 6686550 1,480 92 1.572 © Mexeraes 1 1,503 





The orders on hand for passenger cars at present promise 
a somewhat larger year from the production standpoint in 
1920 than in 1919. 








DEVELOPMENTS IN THE SHOP LABOR SITUATION 


Summary of Reports Showing Changes in Wages 
and Hours of Various Classes of Employees since 1917 





HE United States Railroad Administration has prepared 
[ver complete reports of the number of employees, rates 
of pay and the average of compensation in December, 
1917, and each month from January to July, 1919, at the 
request of the Senate. This information was submitted to 
the president of the Senate by Director General Hines, and a 
summary of the data relating to the shop crafts is shown in 
the tables below. 
There has been a widespread belief that there was a con- 


Considering only the shop crafts, the average increase in 
the number of employees has been 19.2 per cent. The change 
in the average number of hours worked per employee varies 
greatly for the different classes. The general foremen were 
the only class showing an increase, the average number of 
days worked in July, 1919, being 29.9 per cent as compared 
with 27.1 per cent in December, 1917. On the other hand, 
the average number of hours worked by hostlers during July, 
1919, was 97 hours less than in December, 1917, and by 
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EMPLOYEES AND AVERAGE 


Under Federal Control December, 


HOURS WORKED 
1917, and July, 1919 
Average hours worked 


Increase per employee 


Decrease 


" or — Ar — or 

Class of Empiocyee cember, 1917. July, 1919 Decrease July, 1919 December, 1917 Increase 
General foreman, M. E. department. itt ie sia hs ones octal 1,665 1,707 42 days 29.9 days 27.1 Inc. 2.8 
Gang and akan foremen, M. E. department. Disk Caelia Sia ia wicela eee 18,429 23,502 5,163 days 28.4 days 28.9 x 
UO MMNIRMER fo ren ne ainck orb Beta aya olals Aa a once ae US Be ie ei 42,973 59,067 16,094 206 248 42. 
PRIN GUINIEID so oko a we vba ie dca e bw sos ele bso atelele Mew ace ea has hme soe 13,469 18,413 4,944 213 253 40. 
PRIN ons ne ir ener ete i i, id ates oly enero ee ee 8,369 9,898 1,529 200 224 24. 
PPAISAECRE  AIU SEGIGIBRCT OTE ois. o ie. «6 SSS ee ects careacsldrw saa Gow 4169s 'e wares 9,878 12,632 2,754 194 225 31, 
Electricians .. has eg? Wee, Se ey Le Me es ES ets Rea 9,894 13,200 3,306 days 26.8 days 29.0 2.2 
PME , SUDNINR 620 oi, cistnig ams cole eos ise oS LATE ahaa Sim hare eel lee Oe op See 5,846 7,781 1,935 217 280 63 
a NEE ore. «a chu eons eph bis wok i EPS Tale wis Se EN SAR ORS Ke RRS 20,763 24,258 3,495 239 328 89, 
( Se DERN apo ON Ger ore REN ee i Rae Cera a ee ener 66,443 80,417 13,974 209 240 31. 
Mechanics’ helpers and_ appren RE ooo cass leseonesstc gw Since ue vatasavgs ee cesses 92,018 107,263 15,245 208 251 43. 
RUMOR, “arsine as sales Sard nies AEE es aa NES Taree a ee 8,493 10,687 2,194 240 337 97. 
INRIA» SERINE oii. Ng ces vais Sein Aree wa SiO Ls inna ww Gg ee 60,439 68,685 8,246 250 318 68. 
REIEEIRNI, Sig. viacalic. Swag, saLeachoa Soe Scalia reie amuses Arka aceon hela be eiRRA Te ae 50,848 50,854 6 201 234 33. 

PN edad sa senate eR NARA ORE RR ee ae em 409,527 “488, 454 78,927 

This report is compiled according to the classification prescribed by the Interstate Commerce Commission in accordance with the Act to regulate 

nerce, which classification has been the prescribed form since July 1 : 

rhe ter cation of employees prescribed by the Interstate Commerce Commission and used in the reports, does not correspond with the classifi- 

it of « saptaynes used in the wage orders of the Railroad Administration, with the result that employees in a given class (of wage orders) receiving 
ther higher or lower wages may be included with the employees of another class (of the Interstate Commerce Commission classification). 

A comparison of the number of employees in January, 1919, and December, 1917, is misleading, because in December, 1917, on account of the 

me cold weather, much outside work had of necessity to be suspended. In addition, there was a scarcity of labor, in consequence of the compe- 

1 of war industries, and the generally higher wages paid by them which had attr acted many emplovees from railroads. 

On the contrary, the weather was exceptionally mild in January, 1919, and permitted the prosecution of an unusual amount of outdoor work; 
moreover, the labor ‘supply was relatively greater because of higner wages, and in consequence of the cessation of war activities. In addition, the 
Rai \dministration had not yet been able fully to reduce its forces from what had been necessary to hardle the peak load which was reached 
about the time of the signing of tne armistice a couple of months earlier. 

; Ir considering the number of employees in view of the changes in the working conditions between 1917 and 1919, the number of hours worked 


be carefully noted. 














siderable increase in the number of railway employees and 
the total number of hours worked. The report shows, how- 
ever, that while more employees are now used for a similar 
amount of work, the increase has resulted largely from the 
effect of the introduction of the eight-hour day in reducing 


car inspectors 89 hours less. The average increase in the 
unit compensation for all classes of employees was 53 per 
cent. The increases for shop crafts in most cases were con- 
siderably greater. Taking into account the increase granted 
in September, 1919, the rate of pay for car inspectors in- 
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Unper FEDERAL 


Dairy RATES OI I Roaps CONTROL 
Compensaticn 
“Per day Per hour Per cent 
Class of employee ———_——__—. — —-- —*__  —_— Change 
July December Julv December in unit 
i919 1917 1919 1917 Compensation 
Crenéral toremice, BE. Se Me a ions ssh sisi hie 5 6 ve W ic Slaw le eae aw Seles 8.68 5.00 sath er eae 74 
Garie and other foremen, M; E. Departinetit.......62.6 cis cdisedesececassvce 6.88 4.23 ne eae Nene eae 63 
M: ich inists Pee EU A ee ter ee ni toe te eh EN eA Dn er pn or fe rane ge, eee rye ‘sce aes 730 .690 .509 43 36 
NOR SEDIGEDG © 5.5.65. 6 0.00 wisi wid w eleminr sis iarels piae cis Ss daWotaiiain uate eebs Sane dean cae ae ash rer 734 .695 -504 46 38 
Bl ie A ET Ss eect ga Rs ee ea as Roa a Rear Ra NENTS one ery ae eee reer een .734 .695 -504 46 38 
Carpenters .. Gandy cto Sow Wietaaeedemtendia A OTSA Ghais lau bie etic Sb is @ amen aeeS ye Peace 657 .584 .350 88 67 
PAUtGre “AU “ADUGISIGUECS << 5.cic ss & 54/55 5 a 6s 4s wea sid os oa AiO ele e be rr er .676 -611 - 382 77 60 
INE aoe ore ats Grkierers haere aioe Wes een een ele ROR e ie Bey ate 538 3.22 sashes presi anbiies 77 67 
eR NN Fi Gc nl ah a sa ca re np acca ligroace esi hisses hate Me Reva pina 1b.n5 se oR aee ae Cote ee 051 .611 .459 81 70 
Rar SAMUI 5 aise sos acetw a 0 Amaia ope cis ietavelans aie owas Asi ahateie.s oialaia ies eae -700 610 323 117 89 
er re ane ey ee rer ere ere Nr Pe nr ee eae ay 063 591 . 366 81 61 
Mechanics’ helpers and apprentices...........ccceccceee PREY Tore oty wa rtenee re . 296 +x 54 
EE oe eta ete ass athe Wiese «ele We ike sa ee hy aU IS 358 .329 68 
CANON SUM a 5.5icwiaGicid ae KEES OS ARSE RA ARE See wee .419 242 73 
Note—Italic figures indicate estimate of increase to shopmen in Sep tember, 1919, retroactive to May 1, 1919. 








the number of hours worked by each employee. Considering 
all classes of employees, the number employed by the rail- 
roads under government control increased from December, 
1917, to July, 1919, by 11.2 per cent, as shown in the fol- 
lowing table. During this same period the number of hours 
worked decreased 3.9 per cent and the total compensation 
increased 36 per cent. 
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creased 117 per cent. The only classes of employees in the 
mechanical department receiving less than the average per- 
centage of increase were the machinists, boilermakers and 
blacksmiths. It should be noted in this connection that these 
crafts are among the highest paid classes of railroad em- 
ployees, and although they have not received increases pro- 
portionate to the other crafts this is quite consistent with the 
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original policy of the 
creases on a graduated 

It should be noted, also, that a comparison between the 
rates of pay in-1919 with the single month of December, 
1917, is likely to be misleading, because some classes of 
employees had prior to December, 1917, obtained reductions 
in hours which resulted in their average compensation per 


wage board, which recommended in- 
scale. 


Number Increase in percent- 
of ages as compared 
employees with December, 1917 


1917—December 1,703,748 


ce ee re 1,848,774 8.5 
NE Faas cg og Gr doe a a8 Riel GHA 1,840,197 8.0 

ENDS lo eure Se trial dae oo 1,823,220 7.0 

NE aes ca. ara os Sista Kles eh ane a 1,830,093 7.4 

I eee ahs ats hvac. cavonbieim Wiahecen 1,864,561 9.4 

- A ee ieee ee 1,863,741 9.4 

SEE ERS = ie ree ae 1,894,287 11.2 


hour being substantiallv increased, or increases in rates of 
pay, or both, whereas other classes of employees secured cor- 
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per cent, taking into consideration the shopmen’s increase. 
The wages in December, 1917, were, however, on a higher 
basis than the average for that year, because of the large 
number of increases made by the railroads during the last 
year of private management, and the increase for July, 1919, 
over the average for 1917 was given by Mr. Hines as 45.3 
per cent. 


REPORT ON COST OF LIVING DOES NOT JUSTIFY WAGE INCREASE. 


Executive officers of the railroad shop crafts affiliated with 
the Railroad Employees’ Department of the American Fed- 
eration of Labor called on Director General Hines on De- 
cember 20, just before the Cummins bill was passed by the 
Senate, to discuss, according to a statement issued by the 
Railroad Administration, “the question of the cost of liv- 
ing,” which is taken to mean that they renewed their request 
for a general increase in wages which has been held in abey- 
ance since August, when the President and Mr. Hines asked 
them to wait a reasonable time to allow the government an 




















responding treatment only after December, 1917. opportunity to try to reduce the cost of living. According 
AVERAGE MontTHLY COMPENSATION AND AVERAGE Days or Hours WorKED PER EMPLOYEE 
Class I Roads Under Federal Control 
Tuly, 1919, Compared with December, 1917, and Monthly Average for Calendar Year, 1917 
j Average monthly compensation per employee 
a A ele es 
Per cent increase 
July, 1919, over Average 
Piae : — —/~-— — hours worked 
Monthly per employee 
Calendar average for ——_—_—____, 
Tulsy December, year December, calendar July. December, 
1919 1917 1917 1917 year, 1917 1919 1917 
i ee ee ee 259.51 135.69 138.37 91.3 87.5 d29.9 = 27.1 
ee ee ri SECM Meche... icy ca vakbacenckad 195.41 122.26 112.64 59.8 73.5 d28.4 428.9 
NE ce css andy pkaniks wanawh weae anne 142.18 126.11 116.20 23 22.4 206 248 
i ge a eipulda.n Rd mmamsewleeinn 147.74 127.67 118.76 15.7 24.4 213 253 
re tras ota wepacdegaaiuestieadcasees 136.25 110.92 104.84 22.9 30.1 200 224 
 _nenrewcrion erent: 117.30 81.70 78.35 43.6 49.7 201 234 
ete, ns coy ss waeccas conmencrandcasbexeseewes 118.64 85.89 79.22 38.1 49.8 194 225 
ey castawchasianeta we 143.97 93.59 75.84 53.8 67.7 d26.8 29.0 
em od en hu aaceema neds geieawns Samu w SWRA 132.37 100.59 90.53 31.6 46.2 217 280 
Car ce lode Eth paati ete witis 145.71 106.03 95.02 37.4 53.3 239 328 
ig ca iingin phinhsh wei oxsnteasretiacerbniersaaebads 123.33 87.77 82.81 40.5 48.9 209 240 
NE ene kel suibeuticts. . <<... 4) cass eadieccnanss naan 95.13 74.17 68.52 28.3 38.8 208 251 
H a pa Pate me Sere RK sete Eee BE Nace Cie eA rita ory Aid 132.73 110.80 103.73 19.8 28.0 240 aan 
Mace teek so ceceetanse ss LSS 76.83 09.86 36:1 SNS 250 HB 
Note—d indicates days worked. 
The records do not indicate separately the amount of puni- to the official announcement, Mr. Hines explained that he 


tive overtime, but it is probably true that in December, 1917, 
numerous classes of employees were working punitive over- 
time to a larger extent than in July, 1919. 


Increase in 
ntage as compared 
h December, 1917 





SAG eI POCOMIDEY 6 iacaes a vee sues 43 eee 
, 1.5% increase 
SeeEMUNGNREY aa. s's os. ceeded e's - an ‘ 
7 Februar) 3 13.6% decrease 
ebruary 7 
March 39 8.2% decrease 
Apri of 39 9.4% decrease 
} ae +09 5.7% decrease 
miei 396,385 8 7% decrease 
| Saree 396 soe 
ON oa big) Sige a beens hens 41 8 ) 3.9% decrease 


Based on comparisons between December, 1917, and July, 
1919, Director General Hines reported that the average per- 
centage of increase in the unit compensation for all railroad 
employees was 53 per cent, which would be increased to 








July, 1919 December, 1917 
Number of emplovees......... 1,894,287 1,703,748 
Days worked 901 22,4395 95 7819,486 
Hours worked ..........cccccccsevcesss .. 368,202,810 387,696,788 
Total compensation ............:- .. $226,140,935 $153,039,988 


Average compensation per day for employees 


reported on a daily basis.........++-.-6: 4.93 3.52 
Average compensation per hour for employees bl . 
reported on an hourly basis.. .532 342 
Per cent of increase for July, 1919, over December and calendar year 


1917, 35 3 ner cent. 





approximately 56 per cent by including the shopmen’s in- 
‘crease, but that because of the reduction in hours the average 
increase in monthly compensation was 32.9 per cent or 35.3 





hoped to be able in a few days to give more definite advice 
on this subject, and it was agreed that a further conference 
would be held a few days later. 

On December 22 Attorney General Palmer issued a state- 
ment in the way of a report to the public on the results of 
the government’s campaign against the high cost of living, 
in which he announced that since August it had been held in 
check, whereas statistics had usually shown a rise in prices 
during the fall months and that a drop may be expected 
between January 1 and March 1. The report, which was 
authorized by a committee of government officials that have 
taken part in the campaign, including Mr. Hines, is under- 
stood to form the basis of the government’s answer to any 
further wage demands. 

The demands of the shop employees were originally pre- 
sented in January and were based on an increase for skilled 
mechanics from 68 to 85 cents an hour. Increases ranging 
from 4 to 9 cents an hour were granted them in August by 
way of readjustment at the time. It was announced the gov- 
ernment could not then consider further increases to meet 
the cost of living, because they would tend to increase it still 
further. Most of the other organizations of railway employees 
also presented demands, which have also been held in abey- 
ance. What position they will take in view of the report 
that the cost of living statistics do not justify further increases 
has not yet been disclosed. It was stated that no definite 
date had yet been set for the conference with the shopmen, 
but B. M. Jewell, head of their committee, was quoted as 
saying they had no intention of striking. 

















THE INSPECTION OF FREIGHT EQUIPMENT 


First of a Series of Articles Describing the System 
of Handling Inspection Used on the C. M. & St. P. 


BY L. K. SILLCOX 
Master Car Builder, Chicago, Milwaukee & St. Paul 


HESE instructions, effective date of issue, supersede all 

previous or heretofore existing regulations, and shall 

not be modified or revised, except by authority of the 
undersigned. 

Car foremen will be held individually responsible for the 
enforcement of these instructions, and are to notify the mas- 
ter car builder in case any condition arises wherein they find 
it impractical or impossible to maintain the regulations as 
forth. 


7 GENERAL. 

The data which follows has been worked up through the 
co-operation of the transportation department, the operating 
department and all concerned, having one purpose in mind; 
namely, the safe and prompt movement of freight equipment. 
The conclusions reached as set forth are the results of years 
of experience and the best judgment of the combined effort 
of those interested on the railroad. It is, therefore, neces- 
sary and obligatory that these instructions shall be lived up 
to literally, and no excuse whatever will be accepted for 
disregard of them. Good judgment is necessary in putting 
these regulations into practice. 

Knowing that certain things must be done, and issuing in- 
structions to do them, does not always mean they will be car- 
ried out or that the instructions issued will be complied with. 
Something more is required. The men in charge must 
be capable not only of issuing instructions, but capable of 
knowing whether these instructions are being complied with 
or not, and they should also be capable of turning the inter- 
pretation over to their assistants in workable form and se- 
lecting men who are capable of complying with these regu- 
lations. 

If this statement is true, then we should have thorough 
capable and efficient foremen in charge of all stations who 
know when a car is inspected and how to inspect it as well. 
They should know when a car is properly repaired and 
how to repair it. If they are capable of doing this they 
should then be capable of selecting the right man to see 
that this work is properly performed, and so on right down 
to the point of seeing positively that neglect and inefficiency 
are never allowed to creep into the service. 

Inspectors should be given trains to handle, as outlined 
on the charts on page 21, and they must be permitted to 
hold them a sufficient length of time to give each car the 
needed inspection and repairs or to shop defective cars out 
for repairs. After an inspector has shopped a car for de- 
fects which make it unsafe to be continued in service, no 
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one should be permitted to cause such a car to be placed 
back in service until the repairs for which the car was 
shopped have been properly made, or improper repairs cor- 
rected. One giving or assuming such authority would by 
his act destroy the effort made toward obtaining safe move- 
ment and would be a promoter of ill results. It should be 
considered just as serious and dangerous for one to remove 
a bad-order card from a defective car and permit it to go 
into service without necessary repairs being made, or permit 
a car to go into service with a bad-order card on it without 
the repairs being made, as it would be for one to change a 
signal in front of an approaching train operating under the 
automatic block system. 

Cars once inspected and passed as being fit for service 
should be in such condition that when inspected again at 
the next inspection point they will not be shopped out for 
defects that existed at the time of previous inspection, neither 
should they fail while in movement due to such defects; in 
other words, should an inspector pass a car as being safe 
and fit for loading at Chicago, that car should be in condi- 
tion to continue through to Tacoma or any other destina- 
tion without being shopped out or breaking down in move- 
ment, due to defects existing when the car was inspected at 
Chicago. When a car is repaired on the shop tracks at 
Minneapolis for movement to Omaha for loading, it should 
not be necessary to shop it for defects that existed when it 
was placed on the shop tracks, or for improper repairs made 
at Minneapolis, on or before its arrival at Omaha. No 
car should be placed for loading until first inspected and 
given needed repairs. Unless we are able to obtain these 
desirable conditions, our inspection or our repairs are not 
uniform, or our supervisors are not capable or efficient, or 
some one is removing bad-order cards or causing cars to 
leave inspection or repair yards before they are in proper 
condition for service. 

Such practices, if they do exist, must be corrected or we 
cannot expect to establish the results which are required for 
safe and economical operation. Uniform inspection and 
repairs mean less loss of life and limb of passengers and 
trainmen, greater car mileage, fewer accidents, less destruc- 
tion of equipment and property, less repeated shopping of 
cars, greater car supply, less need for the purchase of new 
equipment, decreases in the cost of operation and mainte- 
nance, prompt handling of business, greater satisfaction to 
shippers, better earnings for railroads and a more satisfac- 
tory dividend for stockholders. 
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EXAMINATION OF CAR INSPECTORS 

A copy of these instructions will be issued to all car in- 
spectors. They will be examined by their respective fore- 
men, general foremen or district general car foremen. In- 
spectors are required to sign an acknowledgement as having 
received and understood these instructions, and all foremen 
or chief inspectors will keep complete information of this 
in their offices for present and any future employees cf this 
class on the following form: 


REcoRD OF EXAMINATION OF FREIGHT Car INSPECTORS 

Ee ee ee ee BORORNUOE OE i 55a.3. 6:05 wate Station, 
has been examined for (kind) ..........eeeee. Car Inspector. Answered 
correctly on first examinaticn ........ eee or ; per cent, out 
Mar terceri ace aehcrer's questions put to hin 

Answered correctly on second examination ........ Gr cue eens 
per Gent, GUt GF ...05 s000. questions put to him. 

Answered correctly on third examination .........., EE activwesicen 


per cent, out of 

OK to be showr opposite numbers of questions answered correctly, and 
X after numbers of questions answered incorrectly. After second or third 
examination, the questions marked X, if answered correctly, will be marked 
OR, 


questions put to him 


QUESTION NUMBERS 


Under Question Numbers the question should be given 
with ample space provided for the proper marking on stand- 
ings. 

Serer ere ree ee ere ee 


oo 616. e062 8 4-OS ei 6 eS Oe OR 


Asst. M. C. B. or Dist. G. C. F. 
QUALIFICATIONS OF FREIGHT CAR INSPECTORS 

A—Applicant to be eligible as car inspector must 
have one year or more experience in the car depart- 
ment as a car repairman or builder. 

B—The applicant must be between the ages of 21 
and 45 years. 

(—The applicant must pass the examination for 
sight and hearing. 

D—The applicant must be able to read manuscript and 
print. 

E—The applicant must write all answers to questions as 
shown in the examination, after he has studied them for at 
least 30 days. 

F—The applicant must answer 75 per cent of the ques- 
tions of the examination orally from memory. 

G—The applicant if failing in the first examination may 
be examined again in 30 days. 

H—tThe applicant failing in the second 
again be examined for a third time within 

I—The applicant failing for the third 
considered eligible as an inspector. 

J—A record of examination of the applicant will be kept 
in the file of the local car foreman for reference. 

K—No inspector will be permitted to remain in service 
as an inspector unless he has complied with the above re- 
quirements. 

L—Examination of car inspectors will be made by the 
car foreman, general car foreman, district general car fore- 
man or assistant master car builder. 


examination may 
30 days. 
time will not be 


EXAMINATION QUESTIONS FOR FREIGHT CAR INSPECTORS 


1. Q—What are the duties of a car inspector? 

Answer—To inspect all cars, keep such records as he may 
receive instructions to keep from proper officers, and to see 
that no cars are allowed to go forward which have defects 
which render them unsafe or that have any Interstate Safety 
Appliance defects, and when not engaged in inspecting to 
repair and assist in making such repairs to the equipment 
as is needed to improve its condition. 

2. Q—wWhat is the most important duty of an inspector? 

Answer—To see that cars and lading are in a safe and 
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proper condition to go forward over the route they are in- 
tended to pass. 

3. Q—What parts of a car require the most careful inspec- 
tion? 

Answer—Wheels for various defects, especially seams in 
the throat of the flange, loose wheels, arch bars, column bolts 
and nuts, foundation brake gear, including the condition of 
hangers, cotter keys and pins, ratchet pawls, keys and wheels, 
draft or pulling attachments, doors and roofs of box and 
other house or stock cars. The lading, especially where its 
safe movement depends on blocks, stakes, wires and other 
fastenings, or is improperly distributed and liable to con- 
tribute to derailments or heated journals. Also all safety 
appliance defects, as covered by the interstate laws, journal 
box bolts and nuts, journal bearings, journals, axles and 
lubrication. 

4. (W—Are the parts mentioned above the only ones which 
should receive careful attention when inspecting cars? 

Answer—No. All parts of a car should be given atten- 








tion and consideration, as it is well known that a nut or 
cotter key missing from certain parts of cars of some con- 
struction permits parts to fall on the track, that might cause 
an accident and be attended with a considerable loss of prop- 





erty, if not loss of life. 

5. Q—Why is special mention made of seams in the throat 
of wheel flanges and loose wheels? 

Answer—These defects are at times very difficult to dis- 
cover and frequently cause serious and expensive accidents. 

6. Q—Why are arch bars, column bolts and nuts men- 
tioned ? 

Answer—lIt is well known that it often happens thai a very 
small crack or fracture in an arch bar results in its failure. 
A broken column bolt or nuts missing from the column bolt 
allows the bars to distort and fail, which frequently cause 
accidents. 

7. Q—Why are foundation brake gear and certain de- 
railed parts mentioned ? 

Answer—For the reasons given in the answer to Question 
No. 4, also for the reason that if the foundation brake gear 
should become disconnected the brake would be inoperative, 
and if the foundation brake gear should be too low when 
the car is loaded it will strike switch rails and crossings and 
might cause an accident or a derailment. In addition, the 
hand brakes should be maintained in a good operative con- 
dition at all times, so that when a car is being handled alone 
its speed can be controlled by the use of hand brakes. 

8. Q—Why is mention made of draft or pulling attach- 
ments ? 

Answer—It is necessary that certain essential parts of the 
various forms or types of such attachments be maintained to 
a certain standard of efficiency to insure safe movement of 
the car. 

9. Q—Why are doors and roofs of box and other house or 
stock cars mentioned ? 

Answer—Doors and fixtures frequently become defective, 
to the extent that the doors are liable to swing out and strike 
a passing train or fall on the track, and roofs, on account 
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of faulty construction or decay or age, are liable to be blown 
off and fall on the track and cause an accident. 

10. Q—Have you any detailed instructions relative to the 
way the different character of lading should be placed on 
cars and secured to insure its safe movement over railroads? 

Answer—Yes. The latest revised “Rules Governing the 
Loading of Stone, etc., Loading and Carrying of Structural 
Materials, Plates, Rails, Girders, etc.,” as prescribed by the 
Master Car Builders’ Association. 

11. (Q—Where it is found that these rules and cuts do 
not apply to lading being prepared for shipment, what should 
be done? 

Answer—Special instructions must be asked for. 

12. (Q—Do you understand that railroads are liable to a 
ne for hauling cars with Safety Appliance Act defects? 

Answer—I do. 

13. Q—What do the Safety Applicance Act defects con- 
SiSt OI £ 

Answer—Defective couplers and parts that make the 
couplers inoperative to the extent that they will not couple 
in impact, or if the coupler is less than 31%4 inches or more 
than 34™% inches from the top of the rail to the center line 
of the coupler shank, defective uncoupling mechanism, hand 
or air brakes, hand holds, steps, ladders, running boards or 
other parts covered, and to be found in the rules for the in- 

ction of safety appliances. 
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16. Q—Is there any other information concerning air 
brakes, their operation and maintenance that it is important 
that inspectors become familiar with? 

Answer—Yes. The air brake rules, which treat on the 
details of this subject, contain important information that 
each inspector should become familiar with. 

17. Q—What piston travel should be maintained on car 
equipment ? 

Answer—On cars equipped with automatic slack adjusters 
it should not be less than 7 in. nor more than 8 in. when 
the car is standing.* When brakes are applied on cars 
not equipped with automatic slack adjusters the piston travel 
must be from 5 in. to 7 in., and in adjusting piston travel it 
should be 6 in., as per rules and regulations governing air 
brakes and air signals. 

18. Q—What is the underlying idea or principle of the 
Master Car Builders’ Association rules? 

Answer—To facilitate the interchange of cars; to estab- 
lish uniformity of practice in inspecting and repairing them, 
and in rendering bills for such repairs. Also to make car 
owners responsible for and chargeable with repairs to their 
cars necessitated by ordinary wear and tear in fair service. 

19. Q—When is a company operating the cars of another 
company responsible for defects on such cars? 

Answer—When the defects are due to unfair usage, derail- 
ment or accident, and for improper repairs made by it to 
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i+. Q—Why is it essential that journal boxes, journal 
bearings, axles and lubrication be maintained in good con- 
dition ? 

Answer—To prevent failures of such parts in service 
and the expense and delay to cars and freight on account of 
setting out cars on the line for repairs. 

15. Q—What attention should inspectors give to air 
brakes ? 

Answer—They should see that the air hose, pipes and 
other parts are maintained in such condition as to keep the 
brakes in good operative condition; that the brake cylinders, 
triple valves, high speed reducing valves, slack adjusters, 
safety valves and dirt collectors are cleaned on all cars, as 
provided for in the Master Car Builders’ Association Code 
of Rules or other existing instructions. 

Supplementary reservoirs on passenger train cars equipped 
with the LN brake equipment must be cut in when such cars 
are in passenger trains, but supplementary reservoirs must be 
cut-out when passenger train cars equipped with the LN 
equipment are put in freight trains. 


such cars; also for certain other improper repairs, which are 
provided for in the M. C. B. rules. 

20. Q—What cars must be accepted in interchange? 

Answ All cars that are in safe and serviceable condi- 
tion that are free from any safety appliance defect and 
otherwise meet the requirements of the M. C. B. rules. 

21. Q—Who is to be the judge of the safe and serviceable 
condition of cars offered in interchange? 

Answer—The receiving road in all cases not specifically 
provided for in the M. C. B. rules. 

22. Q—Under what condition would you, as delivering 
inspector, issue an M. C. B. defect card? 

Answer—When the company which I represent is respon- 
sible for defects according to the M. C. B. rules for which 
a card is requested. 

23. Q—Under what condition would you refuse to issue 
a defect card? 

Answer-—If the owner of the car is responsible under the 











*This is added as a word of caution when passenger train cars are em- 
ployed in freight train service. 
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M. C. B. rules for the defects for which the card is requested 


to cover. 


24. Q—When should a bad-order card be attached to a 


car? 


Answer—lIn every instance that the car or lading is found 
to be defective. 


(Referring principally to stations, Chicago, Milwaukee, 
Omaha, Kansas City, Coburg, Council Bluffs, Minneapolis, 
St. Paul, South St. Paul, Aberdeen, Mitchell, Sioux City, 


CARS AT ORIGINATING POINTS. 


oa 


roirr Nos 63 ad 64 


ne 
Last 


Class No. 1 inspection, otherwise known as originating 
or initial inspection and repairs to equipment coming empty 
or loaded to our lines, also covering the necessary action on 
loaded equipment before leaving the initial point of loading. 


The greatest responsibility we hold as a department is 
with respect to seeing that we have as nearly a perfect car 
for any particular lading or routing over our lines as pos- 
sible, and also to see that the load is so placed in the car by 
the consignor that it does not cause damage to the car or 
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Rapid City, Mobridge, Spokane, Seattle, Tacoma and all 


originating stations.) 


A daily inspection should be made of every freight car 
standing in yards, industry tracks or at loading stations at 
all points on the railroad where carmen are stationed. Where 
conditions will permit, each inspector should be assigned to 
a particular part of this work. 
be either repaired at once or so marked that they will be 
readily noted by car repairers or box packers, in cases where 
car inspectors cannot handle the work due to local condi- 
The maximum time trains may be held for Class 
No. 1 inspection is five hours, less time when possible. Cars 
are to be set out if the work cannot be completed in this 
period, provided it is desired to move the train. 
lowing will be some of the work necessary in placing trains 
in proper condition at No. 1 stations: 

8 


tions. 





CLASS 1 INSPECTION. 














Diagram of Through Freight Trains Showing Provision for Inspection 


Defects discovered should 


The fol- 


itself, thereby co-operating to the extent of having the ship- 
ment and equipment reach its destination and the consignee 
in the condition and time that it should, thus overcoming 
unnecessary expenditures and complaints from shippers. 
For this reason there must be the very closest co-operation 
between all employees of this department and those who are 
placing the loads in the car, both at freight houses, indus- 
trial plants and all other similar loading points, to see that 
the M. C. B. rules are strictly observed, both in open and 
closed cars, to protect the lading en route against shifting 
and otherwise, and also on double and triple lords, to see 
that they are carefully built up to insure safe movement in 
line with current M. C. B. loading rules. 
in effect, are revised from year to year and are perfected to 
cover the interchange of equipment throughout the country. 

It is important to remember to give close attention to the 
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These rules, as 
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necessity of providing proper doorway protection and block- 
ing on house cars to overcome damage to the lading and 
injury at the doorway en route. 

Granting that all of the previous requirements have been 
complied with, the car is accepted for train service to its 
destination and should proceed without serious difficulty. 
Primarily intermediate inspection is intended for the pur- 
pose of a protection on defects occurring through unfair 
service that impair the strength or serviceability of the car. 

There would, naturally, seem to be little use for inter- 
mediate inspection, but when taken collectively the division 
of our railroad centers are so distributed that when the 
equipment reaches these intermediate terminals it has cov- 
ered approximately from 150 to 300 miles, and the service 
demands an examination of the running gear, a re-examina- 
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tion and repair of all air brakes and care and attention to 
lubrication and packing, which as a rule is handled in about 
three to five minutes to a car. 


METHOD TO BE FOLLOWED IN MAKING INITIAL INSPECTION, 


The inspectors on the string as it reaches the receiving 
yard are two ground men, one roof man and two following- 
up men, and, where the interchange demands it, the same 
number starting from each end of the string, except the roof 
man. At this time inspection is made for all handling line 
defects under existing requirements, repairing all yard de- 
fects, such as nuts on box bolts, carry irons, column bolts, 
draft gear attachments, also brake connection bolts and cot- 
ters, brake shoes and keys, brake hangers and parts, and 
all connections of the hand-brake attachments. In many 
cases applying brake beams in the train yard is- necessary 
in order to overcome switching any car to the shop track 
unless absolutely necessary. The finish of the string is then 
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taken for switching and advanced to the receiving yard as 
a rule, where the air brake test, repairing and box packing 
is covered. The disposition of through business under such 
arrangements can be based on the interchange of 8,000 loads 
and 3,000 empties every 24 hours, with an average of one 
car out of ten as a cripple to the repair track. This indi- 
cates why a plea is made for better equipment at the initial 
point of loading to overcome serious delays that must be 
faced en route if such action is not taken, and which is kept 
constantly before us by the transportation department. 


CLASS 2 INSPECTION, 


Class No. 2 inspection, otherwise termed as that attention 
given cars passing from one grand division to another or 
having operated 300 to 500 miles without previously having 
had either No. 1 or No. 2 inspection. : 

This class of inspection contemplates suitable attention 
being given cars at certain definitely assigned divisional 
points and small originating and interchange stations. Under 
this classification wheels and axles should be given careful 
inspection. Brake shoes having a reddish color indicate 
that there has been a long application of the brakes which 
heat the wheels, and the latter should be carefully examined 
for cracks in the plates. Box lids should be opened and 
the condition of the lubrication and journals ascertained. 
Any bearing showing an indication of heating should re- 
ceive the necessary attention. 

Draft gear and couplers should be examined for the pur- 
pose of detecting defects that may have come into existence. 
Safety appliances must be repaired when found defective. 

Brake beams and connections should be examined to see . 
that they are up and in proper and safe condition. Brakes 
should be tested by the incoming engine making a 20-lb. 
reduction from a 70-lb. train line pressure and the brakes 
left set while the inspection is being made. The condition 
of truck sides and arch bars should also be observed and all 
missing nuts replaced and loose nuts tightened up. 

Inspectors should so locate themselves in the yard that 
the train will pass them, when entering their respective yard, 


with a view of discovering loose and defective wheels and 
brake gear. 
CLASS 3 INSPECTION. 


Class No. 3 inspection, otherwise termed as that attention 
given equipment coming into a terminal and having recently 
received a No. 2 inspection at least within a distance of 
300 miles and where engines are changed. 

Inspectors should locate themselves in their respective 
yards so as to have the entire train pass them, observing 
closely and providing remedy for pounding wheels, brake 
beams and connections down or loose, hot bearings, defec- 
tive draft attachments and related parts and violations of 
federal safety appliance requirements. After defects that 
were discovered on the train have been remedied, inspectors 
must proceed to make further inspection if time will permit. 
INSPECTORS LOCATED AT ISOLATED STATIONS AND LARGE MANU- 

FACTURING PLANTS. 

There are many points on the system, especially at large 
terminals, such as the Dearing plant of the International 
Harvester Company at Chicago; Montgomery Ward & Co., 
Chicago; Solvay Coke Plant at Milwaukee; the Washburn- 
Crosby Co. at Minneapolis; packing plants at Sioux City, 
Omaha, St. Paul, Spokane; cereal mills at Cedar Rapids, 
etc., where high class competitive freight is loaded and re- 
ceived. Cars are made empty and unless carefully watched 
are apt to be reloaded out on our line in defective condi- 
tion, due to defective running gear or improper body con- 
struction for loading with some other commodity, both open- 
ing an avenue to damage claims and excessive delay en route. 

Adequate words could not be found in praise of car in- 
spectors who do their whole duty at points like these, where 
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they are away from any immediate supervision, and can 
assist so greatly to see that only proper cars for any speci- 
fied loading are allowed to be considered for outbound move- 
ment over the railroad, and where improper methods are 
followed in the use of or delivery of cars, either loaded or 
empty, that instant report is given so that proper precau- 
tions can be taken and the remedy applied. Cars being 
delivered loaded when found defective on account of no 
door protection being provided, in accordance with M. C. B. 
rules, or where cars marked for rough freight are delivered 
on request for merchandise cars or otherwise, or any other 
irregularities coming to notice day by day, should never ve 
dropped until someone has seen to it that lax methods are 
avoided and stopped. In order to carry such a plan out it 
is always well for car inspectors to commence the day by 
going over all cars to note especially those fit for loading, 
marking out any which cannot satisfactorily be loaded, as- 
signing the various grades of equipment to meet require- 
ments, having in mind the territory on the system where they 
are to be made empty, and using good judgment in assum- 
ing that they must make a round trip at least so far as their 
physical condition is concerned, and also that they will be 
fit to carry a full return load of such commodities as orig- 
inate in the territory from which they are to return. It is 
also well to remember when desirable to get cars to home 
connections full knowledge of the character and direction of 
the prevailing loading is necessary, so that proper loaded 
movement may result. In carrying out the actual work on 
cars handled, it is well to do the inside work first, then go 
over the draft gear, brakes, roof, safety appliances, trucks 
and packing in the order named. The remarks made herein 
also apply equally to one-man stations at outlying points 
along the railroad. There is always more or less shortage 
of equipment, especially the better grade of cars, and where 
such equipment is being misused through loading with rub- 
ish or otherwise, report must be made and the practice 
opped. 
_— (To be continued.) 


BUREAU OF EXPLOSIVES PAMPHLETS 


Two pamphlets, Nos. 20-I and 20-J, have recently been 
issued to wreck crews and car inspectors respectively by 
the Bureau of Explosives. Copies of the pamphlet follow 
and the full text of the regulations, from which the instruc- 
tions are compiled, can be referred to readily by means of 
the reference to the Rules of the Bureau of Explosives at the 
end of each paragraph. 


INSTRUCTIONS TO WORK CREWS, 


Prevent fires at wrecks—The most important point in 
handling wrecks is to prevent fires, especially if explosives 
or inflammables are involved. (1697, 1946.) 

Remove explosives to a safe place.—All explosives, includ- 
ing broken packages, should be removed to a safe place, be- 
fore beginning to clear a wreck. (1697.) 

Prevent sparks in using tools, etc—Every precaution must 
be used to prevent sparks when using tools, crane or locomo- 
tive to clear wreck. (1697.) 

Saturate explosives remaining on ground.—Where proba- 
bility of explosives remaining on the ground or in the wreck 
exists it should be saturated thoroughly with water. (1697.) 

Handle dynamite with extra care-—Water on dynamites 
will not make it safe from shocks or blows, so that it is im- 
portant that all such explosives be handled with extra care, 
even if wet. (1697.) 

Handling fulminates in wrecks.—Mixing with wet earth 
makes all explosives safer to handle. In case fulminate has 
been scattered by a wreck, after the wreck has been cleared 
the wet surface of the ground should be removed and the 
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area saturated with fuel or lubricating oil and then covered 
with fresh earth. (1697.) 

Keep lighted lanterns away from inflammable freight.— 
It is assumed that wrecks always contain leaking and dam- 
aged packages and lighted lanterns or other flames should 
not be taken into or near cars containing inflammable freight. 
(1946.) 

Ventilate all cars containing inflammable freight—All 
cars containing inflammable freight must be opened for ven- 
tilation and all packages protected by red labels and all 
cylinders of compressed gases removed to a safe place. (1,- 
946.) 

Remove yellow labeled substances——All substances spilled. 
from broken packages protected by yellow labels should be 
removed to a safe place. (1946.) 

Cover inflammable liquids with dry earth—All inflam- 
mable liquids spilled from broken packages or tank cars 
must be covered with dry earth before a lighted lantern, 
torch, or an engine is used in the vicinity. (1946.) 

Handling spilled acids——When acids are spilled in cars 
the floors should be covered with dry earth, swept clean and 
flushed with water. (1946.) 

Use judgment to avoid fires—Good judgment is necessary 
to avoid fires and useless sacrifice of property. (1951.) 

Handle oil cars in daytime or use electric lights—Dis- 
pense with all naked lights or fires possible when oil cars are 
leaking. Handle wrecked oil cars during daylight hours or 
use electric incandescent lights or electric flashlights. (1952.) 

Keep lanterns on side from which wind is blowing —When 
handling leaking tank cars having “inflammable” placards 
keep lanterns used for signalling on side from which wind 
is blowing and as high in air as possible, and keep lighted 
pipes, cigars and cigarettes away. The ash pan and firebox 
of a locomotive or steam derrick is also a source of danger. 
(1953.) 

Drain leaking oil to prevent spreading.—Prevent the 
spread of oil by collecting it in any available vessels or drain- 
ing it into a hole at a safe distance from track. Do not 
drain into sewers or streams of water. A stream of oil on 
the ground should be dammed and dry earth be thrown on 
the liquid as it collects. (1954.) 

Do not drag wrecked tank cars.—Wrecked tank cars 
should be carefully jacked into position and should not be 
moved by dragging except as a last resort. All shocks and 
jars that might produce sparks or friction should be avoided. 
(1955.) 


Handling leaking tank cars.—Do not transport leaking 
tank cars unnecessarily. Safety in short movements may 
be secured by attaching a vessel under small leaks. Cover 
tracks with fresh earth in rear to prevent fire overtaking car. 
Allow no smoking and keep engines away. If traffic is not 
obstructed contents of leaking tank cars should be transferred. 
(1956.) 

Keep lights away from empty tank cars.—Keep lights 
away from empty or partially empty tank cars. (1957.) 

Do not use water to quench oil fires—When oil catches 
fire it should be smothered if possible by the use of earth, 
steam or wet blankets. Water will not quench an oil fire. 
(1958.) 


Leaks at bottom outlet valves —Leaks at unloading valves 
may possibly be stopped by removing the dome cover on top 
of tank and by moving the valve-rod handle in the dome back 
and forth a few times. (1959.) 


Dome covers must not be removed while pressure ex- 
ists—Do not remove dome covers of tank cars containing 
inflammable liquids until satisfied, by lifting safety valve, 
that no pressure exists in tank. (1959.) 

Keep trespassers away.—Guards should be placed to keep 
trespassers at a safe distance. (1955, 1956.) 
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SUGGESTIONS ITO CAR INSPECTORS 

Special inspection of cars necessary before loading ex- 
plosives.—Certified cars to be used for explosives, must be 
carefully inspected inside and outside to see that the roof 
and sides have no loose boards, holes, or cracks, or unpro- 
tected decayed spots liable to hold sparks and start a fire; 
that the king bolts or draft bolts are properly protected, and 
that there are no uncovered iron or nails projecting from 
the floor or sides of the car which might injure packages of 
explosives; also that the floor is in good condition and has 
been cleanly swept before the car is loaded and that the 
journal boxes have been examined and that they are properly 
covered, packed and oiled, and that the air brakes and hand- 
brakes are in condition for service. (1661, 1662.) 

Car certificates necessary—Car certificates certifying to 
the proper condition of the car must be executed in triplicate 
by the car inspector. (1665.) 

Inspection of explosives from connecting lines required.— 
Certified cars, containing explosives, when offered in inter- 
change, must be carefully inspected by the receiving line and 
must not be forwarded until all violations have been cor- 
rected. Lading should also be inspected if practicable and 
it must be inspected when the car shows evidence of rough 
treatment. Only electric lights should be used when inspec- 
tion is made after daylight hours. (1654.) 

Company material not exempt—Company material and 
supplies must be handled in accordance with the regulations. 
(1404, 1704.) 

Inspect explosive cars frequently, and give notice if set 
out.—Cars containing explosives must be inspected at 
every opportunity to guard against hot boxes or other de- 
fects. When set out short of destination notice must be 
given, and all precautions taken to guard against accidents. 
(1690.) 

Stenciling on tank cars necessary.—Tank cars must com- 
ply with M. C. B. specifications and must be stenciled to 
show such compliance. When not so stenciled, or if leaking, 
or any defects that would make leakage during transit prob- 
able, they must not be used for the transportation of any of 
the inflammable liquids. (1822-d.) 

Inspection of loaded tank cars——Loaded tank cars ten- 
dered for shipment must be inspected by the carrier to see 
that they are not leaking; tanks must be loaded with outlet 
valve caps off, and it is recommended that these caps be 
allowed to remain off until the car inspector passes on the 
car. Outlet valves must not permit more than a dropping 
of the liquid with the valve caps off. The inspector must 
also see that air and hand-brakes, journal boxes, trucks and 
safety appliances are in proper condition before accepting 
the car. (1822-e, f.) 

Safety valves on tank cars.—Safety valves on tank cars 
used for the shipment of inflammable liquids whose flash- 
point is below 20 deg. F. must be set to operate at 25 Ib. 
per sq. in., and the tank must be stenciled to show the pres- 
sure and date of test. (M. C. B. Rules; 1822-g, 1824-j.) 

Dome placards ——The shipper must attach to the dome of 
all tank cars loaded with casing head or absorption gasoline, 
blended or unblended, three special white dome placards, 
one on each side of the dome and one on the dome cover. 
These cars also require four inflammable placards. (1824-k.) 

Keep lights away from empty tank cars.—Lighted lanterns 
or other naked lights must not be used to examine the interior 
of empty tank cars. Only incandescent electric lights should 
be used for this examination. (1903-b.) 

Dome covers and valve caps required on empty tank cars.— 
Empty tank cars should not be moved unless outlet valve caps 
and dome covers are securely placed in the proper position. 

Inflammable liquids permitted in ordinary tank cars.— 
Gasoline, casing head gasoline, or any other inflammable 
(1903-c.) 
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liquids with flash points lower than 20 deg. F. may be 
shipped in ordinary tank cars that have been tested with 
cold-water pressure of 60 lb. per sq. in., and so stenciled, 
provided that the vapor tension of the liquid does not exceed 
10 lb. per sq. in. (1824-j.) 

Description of casing head products.—Casing head gaso- 
line may be described as gasoline, casing head gasoline or 
casing head naptha when the vapor pressure does not exceed 
10 lb. per sq. in., but when the vapor pressure exceeds 10 
Ib. per sq. in. it must be described as liquified petroleum 
gas. (1824-k.) 

Liquified petroleum gas permitted in insulated tank cars. 
—Liquid petroleum gas of vapor pressure, not exceeding 
15 lb. from April 1 to October 1, and 20 lb. from October 1 
to April 1, when shipped in tank cars must be shipped in 
special insaluted tank cars approved by the M. C. B. Asso- 
ciation. (1824-k.) 

Guard against hot journals on inflammable cars.—Cars 
bearing “inflammable” placards and cars adjacent to them 
must be watched with extra care to discover hot journals, 
and every possible precaution taken to avoid igniting vapors 
when leakage is discovered. (1908.) 

Stop leaking tank cars and keep lights away.—All unnec- 
essary movement of tank cars discovered leaking in transit 
loaded with an inflammable or corrosive liquid must be 
stopped, and the unsafe condition corrected. Lanterns or 
other naked lights must be kept away from cars protected 
with inflammable placards and on the side from which the 
wind is blowing and as high in the air as possible. Electric 
lights should be used whenever practicable. Good judg- 
ment is necessary to avoid fires and useless sacrifice of prop- 
erty. (1909, 1951, 1953.) 

Handle oil cars in daytime or use electric lights—Naked 
lights or fires should not be used when oil cars are leaking. 
Wrecked oil cars should be handled during daylight hours, or 
electric incandescent lights, or portable electric flashlights 
used. (1952.) 

Drain leaking oil to prevent spreading.—To prevent the 
spread of oil, it should be collected in any available vessels 
or drained into a hole at a safe distance from the track. It 
should not be drained into sewers or streams of water. A 
stream of oil on the ground should be dammed and dry 
earth thrown on the liquid as it collects. (1954.) 

Do not drag wrecked tank cars.—Wrecked tank cars should 
be carefully jacked into position and should not be moved 
by dragging, except as a last resort, and all shocks and jars 
that might produce sparks or friction should be avoided. 
(1955.) 

Handling leaking tank cars.—Leaking tank cars should 
not be moved unnecessarily. Safety in short movements may 
be secured by attaching a vessel under small leaks. Cover- 
ing the tracks with fresh earth in rear will prevent the fire 
from overtaking the car. No smoking should be allowed 
and engine must be kept away. If traffic is not obstructed 
contents of leaking tank cars should be transferred. (1956.) 

Keep lights away from empty tank cars.—Lights must be 
kept away from empty or partially empty tank cars or any 
care bearing inflammable placards. (1957, 1908-b.) 

Do not use water to quench oil fires——When oil catches 
fire it should be smothered if possible by the use of earth, 
steam or wet blankets, as water will not quench an oil fire. 
(1958.) 

Leaks at bottom outlet valves.—Leaks at unloading valves 











‘may be stopped by removing the dome cover on top of the 


tank and by moving the valve-rod handle in the dome back 
and forth a few times. (1959.) 

Release pressure before removing dome covers.—Dome cov- 
ers of tank cars containing inflammable liquids should not 
be removed until no pressure exists in the tank, which should 
be ascertained by lifting safety valves. (1959.) 
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Stop “blowing” safety valves by cooling shell—When the 
“blowing” of safety valves of a tank car is noted the car 
should be sprayed with water or any other possible 
means of cooling the shell of the tank should be used. 
(1912-d.) 

Keep trespassers away.—Unauthorized persons must be 
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kept away from explosives and other dangerous articles. 
(1643-b, 1871-d.) 

Report violations.—Violations of the rules, such as defects 
of cars containing explosives, tank cars that do not comply 
with M. B. C. Rules or other requirements, etc., must be re- 
ported. (1434-a, 1715-a.) 


ANNUAL REPORT OF THE BUREAU OF SAFETY 


Use of Hand Brakes on Heavy Grades Condemned; 
Automatic Stops and Train Pipe Connectors Tested 


was recently issued is of particular interest this year, as 

it contains, in addition to the usual review of the safety 
appliance inspection work, important recommendations re- 
garding air-brake maintenance and the operation of trains on 
heavy grades. The following is an abstract of the portions 
of the report dealing with these questions. 

The table below affords opportunity for ready comparison 
of the results of inspections with previous years. It has 
been compiled from the principal figures for the fiscal years 
ended June 30, from 1915 to 1919, inclusive: 


TT. report of the chief of the Bureau of Safety, which 


1915 1916 1917 1918 1919 
Freight cars inspected 1,000,210 908,566 1,100,104 1,059,913 1,023,942 
Per cent defective... | 3.72 3.64 3.92 3:7 
Passenger cars  in- : ae y 
OS Ree 33,427 27,220 29,456 25,732 23,712 
Per cent defective.... 2.85 1.82 0.85 0.56 0.39 
Locomotives inspected. 38,784 31,721 37,199 33,806 30,707 
Per cent defective.... 4.06 3.66 2.69 2.18 1.84 
Number of defects per : 
1,000 inspected .... 27.23 45.56 41.16 44.01 40.92 


As shown by this summary, there was a decrease for the 
past year in the percentage of defects found on all classes 
of equipment inspected, namely, freight cars, passenger cars 
and locomotives; the number of defects per 1,000 cars and 
locomotives inspected is the lowest in the history of safety 
appliance inspection. For the past five years this per- 
centage has been maintained at a low figure, but nevertheless 
the reports for the last fiscal year indicate a marked im- 
provement in the general condition of safety appliance equip- 
ment. 

An analysis of the figures, however, shows that of a total 
of 44,129 defects, comprising 244 distinct classes of defects, 
22,275 were defects to visible parts of air brake apparatus, 
and of these 20,283 represent but 5 classes, viz.: air brake 
cut out, 7,124; cylinder and triple not cleaned within 12 
months, 6,258; train pipe loose, 1,802; release rod missing, 
3,258; and retaining pipe defective, 1,841. In other words, 
more than half of the total number of defects reported during 
the year were due to defective air brakes, 91 per cent of 
which were confined to five visible parts. It is apparent, 
therefore, that it is entirely practicable to effect a material 
improvement in the condition of safety appliance equipment. 
The remedy for this condition lies in more thorough inspec- 
tion by the carriers themselves and prompt repair of defec- 
tive equipment. Inasmuch as only a small percentage of 
cars and locomotives in service remains to be equipped in 
acocrdance with the safety appliance standards prescribed by 
the commission’s order of March 13, 1911, the carriers will 
be in position to devote greater effort toward maintaining 
safety appliances in proper condition, and in future years 
still further decrease in the percentage of defects is confi- 
dently expected. 

In the investigation of the condition of air brakes on trains 
as thev left terminals after terminal or standing tests have 
been made by the commission’s inspectors. Tests of 1,196 
trains were made, aggregating 41,846 cars. In these trains 


there were but six non-air cars; there were 330 cars with 
their brakes cut out, and 1,947 on which the brakes did not 
apply; in the trains tested, the brakes were operative on an 
average of 93 per cent of the cars. 

During the year, evidence of violations of the safety ap- 
pliance laws by railroads operated under federal control has 
not been filed with United States district attorneys for prose- 
cution, but such evidence has been furnished to the United 
States Railroad Administration to enable it to take correc- 
tive measures. In connection with the consolidation and 
unification of terminal facilities effected by the Railroad 
Administration, investigations conducted by this bureau have 
disclosed that in some instances proper inspection was not 
being given equipment in such terminals, and available repair 
facilities were not being sufficiently utilized to insure that 
cars having safety appliance defects would not be moved 
in violation of law. Several cases of this character were 
called to the attention of the Railroad Administration, and 
in each case, sometimes after conferences between represen- 
tatives of this bureau and the railroad companies involved, 
proper corrective measures were taken so as to secure com- 
pliance with the requirements of law. The Railroad Admin- 
istration has co-operated with this bureau to the fullest extent, 
to the end that safety appliance conditions be improved, and 
that the requirements of the safety appliance law be fully 
observed, and a marked increase during the year in the ef- 
fectiveness of the administration of the safety appliance law 
has resulted. 

Notwithstanding the requirement of law that trains must 
be controlled by power brakes without the use of hand brakes 
for that purpose, situations exist on several railroads in dif- 
ferent parts of the country where trains are still controlled 
on mountain grades by means of hand brakes. Measures 
are being taken by this bureau, with the co-operation of the 
Railroad Administration, to bring about the discontinuance 
of this practice and to secure full compliance with the law. 
In some cases of this character, joint investigations have 
been conducted by this bureau and the railroad companies 
involved for the purpose of fully establishing what the pres- 
ent operating conditions are and what facilities are available 
for inspecting, testing, and repairing air-brake equipment. 
Demonstrations have then been conducted to show that it is 
both practicable and safe to control trains on these grades 
by means of power brakes, as required by law. These dem- 
onstrations consist of placing air-brake equipment on a num- 
ber of trains in proper operating condition, and then oper- 
ating these trains down the mountain grades in question, 
controlling the speed solely by the use of power brakes. In 
each case, a sufficient number of demonstrations of this 
character have been conducted to satisfy fully all concerned 
that operating practices conforming to the requirements of 
the law are feasible, and measures have then been taken 
by the Railroad Administration to place these practices in 
effect. Investigations and demonstrations of this character 
have already been conducted on the Baltimore & Ohio and 
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the Philadelphia & Reading, and investigations of operating 
practices on mountain grades of other railroads are now in 
progress. ‘The investigations made have demonstrated that 
all that has been necessary was proper maintenance of air- 
brake equipment, as well as instruction and education of 
railroad employees in its proper use under the conditions 
existing on such grades. 

These instances, together with the results of safety- 
appliance inspections during the past year, again direct atten- 
tion to the fact that improvement in the condition of air-brake 
equipment and in air-brake operating conditions is one of 
the urgent demands of railroad service at the present time. 

The order of the Commission of June 6, 1910, requires: 
1910, cn all railroads used in interstate 
as required by the safety apniiance act as amended 
any train is operated with power or train brakes, not less 


after September 1, 
whenever, 
1903, 


That on and 
commerce, 


March 2, 


than 85 per cent of the cars of such train shall have their brakes used and 
operated by the engineer of the locomotive drawing such train, and all 
power brake cars in every such train which are associated together with the 
85 per cent shall have their brakes so used and operated. 


The minimum percentage requirement established by this 
order is generally understood and recognized, and it is an 
infrequent occurrence that a train is hauled from a terminal 
having less than 85 per cent of the cars equipped with power 
brakes in operative condition. However, in addition to the 
minimum percentage requirement specified, the order also 
reiterates the provision of law that all power-brake cars in a 
train which are associated together with the specified mini- 
mum percentage shall have their brakes used and operated. 
Railroad companies have paid comparatively little attention 
to this maximum requirement of the law and order, and the 
belief is widespread and general that if a train has the pre- 
scribed minimum percentage of power-brake cars with air 
brakes in operation, the terms of the law are fully complied 
with. It is common practice at the present time for trains 
to leave terminals having some cars with inoperative brakes, 
or having brakes cut out, notwithstanding the fact that facili- 
ies are available at such terminals for making repairs or 
eplacements necessary to place all power- -brake equipment 
in proper operative condition, 

Strict enforcement of the provision that ‘“‘all power-brake 
cars in every such train which are associated together with 
the 85 per cent shall have their brakes so used and operated,” 
as applied to trains leaving terminals or other points where 
facilities for making repairs are available, would result in 
100 per cent operative power brakes in practically all trains 
leaving such points. The adoption of this practice would 
inevitably result in general and material improvement in air- 
rake conditions, as careful and thorough air-brake tests at 

rminals would be required as well as that more prompt 
ttention be given necessary air-brake repairs. It would also 
meer in reducing the number of violations of the minimum 

rcentage requirement, for the reason that frequently trains 
ww leave terminals with barely 85 per cent of the cars 
ving power brakes in operative condition, and if the brake 

\ipment on additional cars becomes defective en route, or 

cars with defective brakes are picked up, or if cars with 

od brakes are set out, the train then has less than the re- 
ired 85 per cent. 

Che adoption of this policy would go far toward meeting 

complaint referred to in the last annual report, which 
still frequently heard, that air-brake maintenance is 
rlected on roads where braking conditions are less severe 

n on roads having steep mountain grades, thereby impos- 

an excessive burden on the air-brake inspection and 
ir forces of the latter roads. 

\s stated in the annual report of this bureau for last year, 

twithstanding the adverse decision of the Circuit Court of 

ypeals for the Fourth Circuit in the Chesapeake & Ohio 
it is believed that a proper interpretation of the law 
juires that the air brakes of all cars in every train which 
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have been equipped with power brakes, as distinguished 
from non-air cars, and which are associated with cars having’ 
operative power brakes, must be in operative condition and 
must be used by the engineer of the locomotive drawing the 
train. The ground upon which the minimum percentage 
was prescribed was that there were numerous cars in service 
which had not been equipped with power brakes, and pro- 
vision should be made for continuing them in service until 
they could be equipped. It is clearly evident that the maxi- 
mum requirement of the law and the Commission’s order 
is a progressive one, making it obligatory upon the carriers 
to use air brakes in an increasing ratio until all cars are 
equipped; and the provisions are mandatory that when 
all cars in train are equipped with power brakes, all such 
brakes must be used by the engineman of the locomotive 
hauling the train. 

In addition to terminal tests of trains made up for depar- 
ture, more general adoption of the practice of conducting air 
brake tests on trains when arriving at terminals is also 
advocated. Incoming tests of this character disclose the 
condition of air-brake equipment in time to permit of nec- 
essary repairs and adjustments being made without delaying 
trains made up and ready for departure, as well as eliminat- 
ing switching for the purpose of setting out cars with de- 
fective brakes. 

The air-brake provision of the law has again been passed 
upon by the Supreme Court, of the United States in the case 
of Louisville & Jeffersonville Bridge Co. v. United States, 
involving the movement of transfer trains from one yard 
to another, crossing city streets at grade and using the main- 
line track for a distance of at least 2,600 feet, without the 
specified minimum percentage of power brakes being in use. 
In this case the court stated that it would be difficult to 
imagine a movement in which the control of the cars by 
train brakes would be more necessary, notwithstanding that 
the street crossings were protected by gates and the main- 
line movements were watched over by a yardmaster from 
an elevated tower. It was also stated that the absolute duty 
to comply with the law is not excused by carefulness to 
avoid the danger which the appliances prescribed were in- 
tended to guard against, nor by the adoption of what might 
be considered equivalents of the requirements of the act. 

This same provision has also been interpreted by the 
Circuit Court of Appeals for the Fifth Circuit in two cases 
involving the movement of tranfser trains in and about the 
city of Galveston for several miles, crossing main-line tracks 
of several railroads and streets at grade, and for parts of 
the distance over main-line track as well as a network of 
tracks comprising the city yards, without the specified mini- 
mum percentage of power brakes being in use. It was held 
that the movements in question were not switching opera- 
tions, but train operations to which the law applies. It was 
also held that the fact that there were switching operations 
before the movements were completed did not have the effect 
of making the entire movements such as do not come within 
the prohibition of the statute. 


INVESTIGATION OF SAFETY DEVICES, 


During the year plans of 80 devices were submitted for 
consideration; 74 devices were examined and opinions there- 
on transmitted to the proprietors. Of the number exam- 
ined, 57 were so impracticable or crude that they were con- 
sidered practically worthless; seven were devices which were 
not intended primarily to promote safety in railway operation, 
and 10 possessed elements of merit which warranted further 
development or practical tests to prove their utility. In 
addition, revised plans of 15 devices which had been pre- 
viously examined were submitted for further consideration, 
and all of these plans were examined and reported upon; 
four of these latter devices were commended to the extent 
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of warranting further development or trials under service 
conditions. Among the devices upon which favorable re- 
ports were made, there were eight automatic train-control 
devices, five brake devices or attachments and one railroad tie. 

During the year~tests were conducted of the automatic 
train-control system submitted by the National Safety Ap- 
pliance Company, San Francisco, Cal. This device is of 
the magnetic induction type employing permanent magnets 
in both track and locomotive equipment, as well as an elec- 
tromagnet on the track for nullifying or neutralizing, when 
desired, the effect of the permanent track magnet. Tests were 
made on the Western Pacific and the Southern Pacific Rail- 
roads from March to June, 1919, and a report upon this de- 
vice was transmitted to Congress by the Commission under 
date of June 30, 1919, this report being printed as House 
Document No. 139, Sixty-sixth Congress first session. The 
following conclusion is stated in that report: 

While as a whole the tests made are not considered conclusive, 
it has been demonstrated that, with the exception of one of the 
locomotive-control valves used in the tests, the locomotive appa- 
ratus, so far as could be determined. operated as intended, and 
whenever actuated by the track-magnet impulse it accomplished 
the functions for which it was designed; further, that the trans- 
mission of a magnetic impulse from a permanent magnet installed 
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on the track to locomotive apparatus designed to be controlled 
and actuated thereby is both practical and feasible. The funda- 
mental principles upon which this system is based have therefore 
been demonstrated to be sound and practicable, but the available 
working limits, as well as the reliability of the transmission and 
control of the actuating impulse, remain to be fully established. 
For these purposes further development work, as well as more 
extended trials under practical service conditions, is necessary. 

Tests have also been conducted of the automatic train- 
pipe connector submitted by the American Connector Com- 
pany, Cleveland, Ohio. This device is in use on the Cop- 
per Range and tests were made in July and August. A 
report upon this device was transmitted to Congress by 
the commission. The conclusion stated in this report is 
that the use of this automatic connector on the Copper Range 
materially reduces the hazards to which trainmen are sub- 
jected as it almost entirely eliminates the necessity for men 
to go between the cars of connector-equipped trains. The 
device tested possessed some features which were not fully 
applicable to general railroad operating conditions, but the 
results of the tests and its use on that road warrant its 
further development for the purpose of more fully meeting 
the requirements of an automatic train-pipe connector for 
general railroad service. 


COMPARATIVE TESTS OF REFRIGERATOR CARS 


Temperature Readings in Actual Service on Cars 
Equipped with Overhead and End Ice Bunkers 


refrigerating performance of a car equipped with over- 

head ice tanks and one equipped with collapsible end 
ice tanks. Both cars were pre-iced and loaded with Tokay 
grapes and were handled under standard refrigeration from 
Lodi, Cal., to Chicago, Ill. 

The equipment used in the test consisted of Santa Fe 
refrigerator car SFRD 12646 and Chicago Great Western 
refrigerator car 30000. SFRD 12646, Class U, was built 
in the winter of 1917-18, and is equipped with Santa Fe 
standard collapsible bulkheads (Bohn Syphon) without floor 
racks. Car GGW 30000 was built in the fall of 1915, and 
in the spring of 1919 it was reinsulated to make the insula- 


T: object of this test was to investigate the comparative 
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tion two inches thick, the same thickness as SFRD 12646. 
During the summer of 1919 the ice tanks, baffle and drains 
of car CWG 30000 were reconstructed for experimental pur- 
poses. This car was taken for the test before final perma- 
nent construction of the hatches, tanks and baffle had been 








Wass Aim Passaces Bi 0ento 
Y Faow Loci Caz 70 Crovis WM 


made in order that the test could be conducted this season. 
The results of the test as regards temperature, air circulation 
and refrigeration would not be affected by this temporary 
installation. Car GGW 30000 is equipped with six overhead 
basket ice tanks of the Moore type and with floor racks. 

The following table shows the principal dimensions of the 
two cars under test: 


CGW 30000 SFRD 12646 
Loading capacity...... IT TRS TT eS 60,000 60,000 
NUMER ENS SIREN 2c, hl 9 avalos eval wae uy soa i arayaliesenalo tees 0 ss 40 ft. 41 ft.3 in. 
Inside dimensions mae ae ‘ 
MMR, Sy cre arias a arate’. 0,6 inal alnie eae sei S eso ee eee 37 ft. 1054 in. 33 ft. 214 in 
ON ST an en SL eH SPINE Ir ees eee St. 2 ai. 8 ft. 234 in. 
3 


Height floor to eeiling...... RE rere ee 7 it: 31% in. 7 st. 
Pleight racks to CiiNG.. 2... ..0005..-505- 7 tt, 396 im 
Preient £acks 40 166 GAME 2s ces ces. 5 ft. 1134 in. 





Sec7ion X- X 





Longitudinal Section Through Ice Tanks of C. G. W.-30,000 


Ice tank 
OOS se eae SRC TE pa oe Ser neve Overhead Basket End 
: Collapsible 
ee A ee ea a 6,300 5 
RANI rs rave de cro i Ow eae wwe ahah dice eels 4% in. Bohn Syphon 
False ends 
ee oe 2 in. 2 in. 
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the six warm air passages at the side walls blocked, as shown 
in Fig. 1. These passages were blocked to see if greater 
uniformity of temperatures could be obtained than if left 
open. The passages remained blocked from the time the 
cars were loaded at Lodi, Cal., up to Clovis, N. M., where 
they were all opened, thus permitting the air to circulate up 
the side wall passages into the ice tanks as well as through 
the air passage at the end of the baffle. 

The cars were pre-iced at Stockton at 6 p. m. October 7 
at the Santa Fe ice plant, where 10,500 lb. of ice were placed 
in the bunkers of SFRD 12646 and 4,275 lb. of ice in the 
tanks of CGW 30000. The small amount of ice furnished 
CGW 30000 as compared to the total ice tank capacity 
(6,300 lb.) was due to the poor manner in which this car 
was iced at that point. No salt was used in either car at 
any time during the test. After initial icing both cars were 
forwarded to the warehouse of the T. H. Peppers Company 
at Lodi, Cal., via the Central California Traction Company, 
where they were loaded on October 8. 

The loading of the cars commenced at 8 a. m. and was 
completed at 2:30 p.m. The ends of both test cars in which 
the electrical thermometers were located were loaded first. 

Temperature readings by means of mercury thermometers 
during the loading period showed that the grapes were at a 
temperature of 59 deg. F. in both cars. 

SFRD 12646 was loaded with 1,050 standard crates ot 
grapes, weight 29,400 Ib., 10 layers high, 5 rows wide and 
11 stacks long in the end in which the electrical thermome- 
ters were located, and 10 stacks long in the opposite end. 
CGW 30000 was loaded with 1,072 standard crates of grapes, 
weight 30,016 lb., 9 layers high, 5 rows wide and 12 stacks 
long in the end in which the thermometers were located, and 
11 and 12 stacks long in the opposite end. In both test cars 
the regulation center bracing for grape cars was used to pre- 
vent the load shifting in transit. 

Both cars were sealed at 2:30 p. m., at which time initial 
temperature readings of the electrical thermometers were 
taken. Both test cars were billed to Chicago, IIll., under 
standard refrigeration; routed Lodi to Stockton, Central 
California Traction Company, Stockton to destination, Atchi- 
son, Topeka & Santa Fe. 

The temperatures of both cars, as well as the total amount 
of ice furnished and the outside temperatures, are shown in 
Table I. The following table gives the amounts of ice fur- 
nished at each icing station en route, as well as the total 
amounts furnished: 


CGW 30000 SFRD 12646 
SS Sey DON aratees a 

Total Total 
Amount, Amount, Amount, Amount, 

Location Date b Lb. Lb. Lb. 
Stockton, Cal..... Oct. 7, 1919 4,275 4,275 10,500 10,500 
Stockton, Cal..... Oct. 8, 1919 1,710 5,985 1,995 13,495 
Bakersfield, Cal. .. Oct. 9, 1919 2,550 8,535 1,950 14.445 
Needles, Cal. .... Oct. 10, 1919 1,300 9,835 1,750 16,195 
Winslow, Ariz. ... Oct. 12, 1919 1,100 10,935 1,100 17,295 
een, HW. M...s.. Oct. 13, 1919 400 11,335 700 17.995 
Clovis, N. M...... Oct. 13, 1919 800 12,135 550 18,545 
Waynoka, Okla. .. Oct. 14, 1919 1,250 13,385 1,000 19,545 
Argentine, Kans. .. Oct. 16, 1919 ,000 15,385 1,700 21,245 

Corwith Yards, Chi- 

COMO, TU ocincess Oct. 18, 1919 500 15,885 1,100 22.345 


The cars left Lodi, Cal., at 3:15 p. m. October 8 and 
arrived at Corwith Yds., Chicago, at 1:15 a. m. October 18, 
thus making the total time for the 2,470-mile trip 9 days, 
9 hrs. and 55 min., or an average speed of 11.0 miles per 
hour. 

After the cars arrived at Corwith Yards on the morning 
of October 18 no further temperature observations were 
taken. Cars were moved to the Twenty-first street yards of 
the Santa Fe, where the electrical thermometer equipment was 
removed. The cars were held at the yards for consignee’s 
order and for inspection of the fruit by the consignee’s in- 
spectors, Santa Fe inspectors and inspectors of the Inspec- 
tion Service, U. S. Department of Agriculture, Bureau of 
Markets. 
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GENERAL RESULTS. 


As shown by the table above, the total amount of ice fur- 
nished SFRD 12646 was 22,345 lb. and for CGW 30000 
was 15,885 lb., a difference of 6,420 lb., or 28.8 per cent in 
favor of CGW 30000. Both cars had the ice tanks filled to 
the same capacity at the final reicing at Corwith, as at the 
initial icing at Stockton. The total amount of ice melted in 
each is the difference between the total amount of ice fur- 
nished in transit and the initial icing. This gives 11,845 
lb. melted in SFRD 12646 and 11,610 lb. melted in CGW 
30000, or an ice rate of 47.2 lb. per hr. for SFRD 12646 
and 46.3 lb. per hr. for GGW 30000. 

In the end ice tank car it was necessary to keep the bunk- 
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Fig. 3. Cross Section of Car C. G. W.-30,000 

ers full of ice in order to secure proper refrigeration, as the ice 
in the lower portion of the bunkers afforded very little, if 
any, effective refrigeration; the car equipped with overhead 
ice tanks had all of the ice located so as to create refrigera- 
tion, thus making it possible to carry less ice and yet obtain 
the same temperature. 

The chart in Fig. 5 is plotted from the average of fruit 
temperatures taken at the bottom and top layers of fruit. 
Bulbs number 3, 5, 7 and 9 were averaged to show the fruit 
temperatures of the top layer; bulbs number 4, 6, 8 and 11 
were used for averaging fruit temperatures in the bottom 
layer. This chart and the data in Table I, giving the tem- 
perature comparisons in both cars, show that at times there 
was no difference in the temperature of the fruit in the bot- 
tom and top layers of car CGW 30000; that the maximum 
difference was 1.4 deg. F., and the average difference was 
0.4 deg. F. 

The minimum difference in the temperatures of the fruit 
in the bottom and top layers of SFRD 12646 was 5.6 deg. 
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F. The maximum difference was 14.3 deg. F., and the aver- 
age difference was 8.6 deg. F. The maximum difference 
occurred at the commencement of the test while the tempera- 
ture of the fruit was being reduced. 

The marked uniformity in the temperature of the fruit in 
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Fig. 4. Cross Section of Car A. T. & S. F.-12,646 


car CGW 30000 demonstrated a uniform circulation of re- 
frigerated air throughout the entire load. The temperature 
of bulb No. 2 in SFRD 12646, located six inches below the 
ceiling at the geometric center of the car, fluctuated consid- 
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refrigeration system, any heat passing through the roof of 
the car must have been prevented from reaching the load by 
its immediate absorption by the ice in the overhead tanks. 

At the time the fruit was loaded its temperature was 59 
deg. F. At the time the car was sealed the average tempera- 
ture of the fruit in the top layer of CGW 30000 was 58.0 
deg. F. and in the bottom layer 56.6 deg. F. The tempera- 
ture in the top layer of SFRD 12646 was 59.8 deg. F. and 
in the bottom layer 52.0 deg. F. This shows that the fruit 
in the bottom layer of the latter car had cooled 7.0 deg. F.; 
while the fruit in the top layer had increased 0.8 deg., that 
the fruit in the top and bottom layers of CGW 30000 was 
cooled 1.0 deg. and 2.4 deg., respectively. At destination 
the average fruit temperature of the top layer in CGW 30000 
was 38.9 deg. F. and the bottom layer 38.5 deg. F., a differ- 
ence of 0.4 deg. In SFRD 12646 the average temperature 
at destination in the top layer was 41.6 deg. F. and in the 
bottom layer 36.0 deg. F., a difference of 5.6 deg. 

The top layer of fruit throughout the test averaged 47.7 
deg. F. for SFRD 12646 and 44.7 deg. F. for CGW 30000, 
or 3.0 deg. lower in car CGW 30000 than SFRD 12646. 
The temperature at the lower layer in SFRD 12646 is af- 
fected by the cold air coming directly off the ice, which ac- 
counts for the lower temperatures of this layer. 

The bottom layer of fruit throughout the test averaged 
44.3 deg. F. for CGW 30000 and 39.1 deg. F. in SFRD 
12646, or 5.2 deg. lower in SFRD 12646 than CGW 30000. 
No effect was noticed in’ the temperatures throughout the 
load in CGW 30000 when the side wall air passages were 
either blocked or left open. 


ICING IN TRANSIT. 


In constructing CGW 30000 with the improved overhead 
icing system several changes were made in order to secure 
maximum refrigeration and uniform circulation throughout 
the car. The car had previously been equipped with six 
hatches; these were not altered to instal the six overhead ice 
tanks. The hatches were not originally designed to be used 
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Fig. 5. Range of Temperature and Ice Furnished During Refrigeration Test 


erably and was affected more by the outside air temperatures 
than any other thermometer, as shown in Table I. This fluc- 
tuation was due to the heat passing through the roof of the 
car, affecting the air furthest from the ice tanks. Due to 
the location of the ice in the car equipped with the overhead 


with the ice tanks, as finally installed in the car, and diffi- 
culty was encountered during the test in icing this car; con- 
siderable more time was required to properly ice this car 
than the other test car equipped with end ice tanks. 

The objectional feature in icing this car can be overcome 








32 


by using tanks setting transversely and lengthening the hatch- 

ways, so that each tank can be iced from two hatchways. 

The construction and insulation of CGW 30000 with the 

overhead ice, tanks are shown in Figues 1, 2 and 3. 
INSPECTION AT CHICAGO. 

Three separate inspections of the grapes in the two test 
cars were made at the yards of the Santa Fe by consignee’s 
inspectors, by Santa Fe inspectors and by government in- 
spectors of the Inspection Service, Bureau of Markets, U. S. 
Department of Agriculture. 

The consignee’s inspection report showed that the grapes 
in SFRD 12646 were decayed and moulded much more than 
those in GGW 30000, the difference in the quality of the 
grapes in the two cars being great enough to cause the con- 
signee to unload those in SFRD 12646 at Chicago and to 
divert CGW 30000 on to New York market. 

The Santa Fe’s inspection report showed “slight decay 
and mould in CGW 30000, some decay and mould in SFRD 
12646, four crates in top layer near doorway slightly wet, 
caused apparently by leak from roof.” These statements 
infer that the grapes in CGW 30000 were in better condition 
than those in SFRD 12646 and corresponds to the condition 
found by consignee’s inspectors. 

The reports from the Inspection Service of the Bureau of 
Markets, U. S. Department of Agriculture, are as follows: 

SFRD 12646—Stock well packed, highly colored, and pre- 
sents attractive appearance; a few mouldy berries scattered 
through top half of load, as noted above (top 5 layers crates, 
balance of load practically no decay). Impossible to inspect 
entire car without unloading: certificate restricted to one 
stack crates next bracing, each end of car. Temperature top 
of door 46 degrees F., bottom 42 degrees F 

CGW 30000—Decay in this car slightly in excess of that 
in car SFRD 12646. Stock well packed, highly colored, a few 
scattered mouldy berries, showing very good appearance. 
impossible to inspect entire car without unloading; certificate 
restricted to one stack crates next bracing, each end of car. 
A few mouldy berries scattered throughout most crates, also 
many berries showing slight mould at stems. Temperature 
at top of door 42 degrees F., bottom 40 degrees F. 


It does not seem that the consignee would have diverted 
CGW 30000 to New York and unoladed SFRD 12646 if the 
inspection as shown by government inspectors had been true. 
The temperatures shown by the government inspection report 
at the door was 4 deg. lower at the top in CGW 30000 than 
in SFRD 12646 and 2 deg. lower at the floor of the car, 
notwithstanding their claim of there being less decay in 
SFRD 12646. 

The four crates, “slightly wet,’ referred to in the Santa 
Fe inspection report, resulted from condensed moisture drip- 
ping from four baffle supporting bolts which were not prop- 
erly protected. 

CONCLUSIONS. 


1. Car CGW 30000, equipped with overhead ice tanks, was 
furnished with 28.8 per cent less ice than car SFRD 12646, 
equipped with end ice tanks. 

2. At times there was no difference in the temperature of 
the fruit in the top and bottom layers of car CGW 30000; 
the maximum temperature difference was 1.4 deg.; the aver- 
age temperature difference was 0.4 deg. 

3. The minimum temperature difference of the fruit in 
the top and bottom layers of car SFRD 12646 was 5.6 deg.; 
the maximum temperature difference was 14.3 deg.; the 
average temperature difference was 8.6 deg. 

4. The fruit in the top layer of CGW 30000 through- 
out the test averaged 44.7 deg. F. and that in SFRD 12646 
averaged 47.7 deg. F., or 3.0 deg. higher than in the same 
layer of CGW 30000. 

5. The fruit in the bottom laver of CGW 3000 through- 
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out the test averaged 44.3 deg. F. and that in SFRD 12646 
averaged 39.1 deg. F., or 5.2 deg. lower than in the same 
layer of CGW 30000. 

6. The temperatures in test car CGW 30000 showed 
that the air circulation was practically uniform throughout 
the entire load, giving substantially uniform temperatures in 
all the creates of grapes. 

7. The temperature in test car SFRD 12646 showed that 
the air circulation was not uniform throughout the load, 
causing an extremely wide variation of temperatures in the 
grapes in the bottom and top layers. 

8. The time required for icing CGW 30000 was consider- 
ably greater than SFRD 12646, but by changing the design 
of the ice tanks and hatches practically the same time would 
be required for icing both cars. 

9. The condition of the grapes in CGW 30000 was much 
better than in SFRD 12646, the percentage of decayed 
grapes running much higher in SFRD 12646 than in CGW 
30000. 

10. Consignee’s inspection reports on the condition of the 
grapes in the two test cars upon arrival in Chicago war- 
ranted them forwarding CGW 30000 on to New York market 
and in their unloading those in SFRD 12646 on the Chicago 
market. 

11. The inspection report on the condition of the grapes 
in the test cars upon arrival in Chicago, made by the Inspec- 
tion Service of the Bureau of Markets, U. S. Department of 
Agriculture, was superficial, since only one stack of crates 
in each end of car was inspected, and was contradictory to 
the other reports, both of which showed less decay in CGW 
30000 than in SFRD 12646. 

12. On the whole, the test showed the performance of 
CGW 30000 to be superior to SFRD 12646, since it used 
less ice, gave a substantially uniform temperature through- 
out the entire car and carried the load in better condition 
than the other car. 

This test was made by G. J. Congdon, supervisor fuel and 
refrigeration, Qhicago Great Western, and witnessed by 
Lester W. Collins, mechanical engineer, Refrigerator Heater 
& Ventilator Car Company, St. Paul, Minn. The test was 
made possible through the co-operation of the shippers, T. H. 
Peppers Co.; consignee, Crutchfield, Woolfolk & Clore; the 
officials and employees of the Santa Fe Refrigerator De- 
spatch Co.,and Santa Fe Railroad. The Bureau of Markets, 
U. S. Department of Agriculture, Washington, D. C., loaned 
sufficient electrical thermometer equipment for conducting 
the test. 
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GANG CUTTERS FOR PISTON RINGS 


In the operation of a railroad repair shop there are many 
ways in which economies can be effected, and in no other 
way can more be done in this respect than in the many small 
jobs on machines. 

A rapid and economical means of cutting piston rings on 
a boring mill has been devised in the Canadian Pacific shops 
ind is illustrated in the accompanying drawings. The de- 
vice consists of a holder A, in which are inserted four cut- 
ters B, each having an individual collar C, all secured in 
the holder by the bolt or pin D. The cutter B is provided 
with a 3g-.n. hole so located as to coincide with any one 
of a series of similar holes through the collar C, by means 
of which the cutter can be secured in any position that may 
be desired, by inserting the pin E in the holes. The collars 
are provided with teeth which mesh with similar teeth on 
the pinion F. Adjustment of the cutters may be obtained 
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Co//ar. Cutter 
Details and Assembly of Piston Ring Gang Cutters 
'y a movement of the rack G, which also has teeth meshing 
with the pinion F. After the cutters are adjusted to the posi- 
tion the set screw H is tightened, thus securing the cutters 
in the desired position. 

As will be seen from the drawings, the cutting edges of the 
cutters B may easily be ground without any decrease in the 
diameter of the cutter and, consequently wit no change 
in the thickness and spacing of the cutting edges. The 
particular cutters illustrated were designed for piston rings 
4 in. thick, but the idea may be adapted to any size desired, 
or if conditions make it necessary, the number of rings cut 
at one operation may be increased or decreased as may be 
advisable. 

The use of this device has permitted a considerable econ- 
omy in the Canadian Pacific shops. Its advantages are 
obvious, as the high cost of labor at the present time makes it 
necessary to utilize machines and men to their full capacity. 
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MACHINING VALVE PACKING STRIPS 


BY A. W.C. 


The proper machining and fitting of the packing strips 
used in balanced slide valves is of great importance, as any 
leakage of steam by these strips is a total waste. New men 
when given the short strips to shape are often puzzled as to 
the best way to machine them, as they are difficult to get at 
to caliper. Usually the surface A between the lugs is finished 
first on a shaper, surfaces B and C being shaped at the same 
time and care being taken that surfaces C are finished with 
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Typical Diagram of Valve Strip 























the tool set at the same depth as when finishing surface A. 
The strip is then laid with surface A or surfaces B on a 
parallel and machined on surface D. The strips are calipered 
at either or both ends with more or less satisfactory results. 
The necessity of having surfaces C finished exactly in line 
with surface A is here seen, otherwise incorrect calipering 
results. When cutting surface D it is necessary to take a 
cut over far enough to get the calipers on, and it is this cut- 
ting and calipering that is the time consuming operation, 
especially when a large number of strips are machined. 

The following is a method of machining packing strips 
that has been used with excellent result. The indicating 











Type of Caliper Used for Gaging Thickness 


caliper or gage illustrated is first lightly clamped to a tool 
shank by a small clamp and used as an indicator would be 
to determine if the parallel is really parallel with the shaper 
ram’s travel. Any discrepancies are remedied by tissue paper 
liners. The parallel used is of a length that will allow the 
strip to be placed with surface A on it (about seven inches 
long), this surface having been finished first. No particular 
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care is given surfaces B or C, which eliminates one time-con- 
suming feature. The valve groove is then measured with the 
calipers by tapping the solid leg until the indicator registers 
on any graduation, the graduation being noted. A broad- 
nosed tool is held in the tool post, the tool having a small 
flat ground on it, as illustrated. The caliper is placed be- 
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tween the parallel and tool and the tool is adjusted vertically 
until the indicator shows that the tool is a distance from the 
parallel equal to the width of the groove in the valve; that is, 
the indicator points to the same graduation as it did when 
in the groove. ‘The vertical micrometer collar is now set at 
zero and a roughing cut taken over the strip which is held 
on the parallel by a pair of shaper hold-downs. A finishing 
cut is next taken after feeding the tool down a few thou- 
sandths. Once having decided how many thousandths to 
run the tool down, it is an easy matter to fit all strips uni- 
formly, as each strip can be made any desired number of 
thousandths smaller than the grooves. The filing and spot- 
ting of the strips is thus reduced to a minimum, which saves 
25 to 50 per cent on the machining time. 


PRESSURES FOR MOUNTING WHEELS AND 
APPLYING CRANK PINS 


BY JAMES PARTINGTON 


Estimating Engineer, American Locomotive Company 


In locomotive and car construction, it is the general prac- 
tice to use hydraulic pressure for mounting wheel centers 
on axles, applying crank pins, etc. The different operations 
involved may be classified as follows: 

1. Mounting cast iron driving wheel centers. 

Mounting cast steel driving wheel centers. 

Applying crank pins in cast iron driving wheel centers. 

Applying crank pins in cast steel driving wheel centers. 

Mounting cast iron truck wheel centers. 

Mounting cast steel or wrought steel truck wheel 
centers. 

7. Mounting cast iron chilled tread truck wheels. 

8. Mounting cast steel or rolled steel truck wheels. 

Very little information seems to be available in printed 
form to indicate the pressures which should be used for 
these different operations and the following table showing 
the practice of the American Locomotive Company has been 
found by long experience to give satisfactory results. The 
basis of this table as worked out for operations, (1) and (3), 
was the commonly accepted formula for cast iron centers 
which calls for 10 tons pressure per inch of diameter of the 
shaft. These pressures have been consistently adhered to 
for cast iron driving wheel centers, having been amplified 
only to the extent of permitting a minimum pressure of 10 
per cent less and fixing 20 per cent excess pressure as the 
allowable maximum. 

For operations (5) and (7), the pressures required have 
been reduced somewhat because the requirements for truck 
wheels are not as exacting as for driving wheels and the 
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greater pressures approach too closely to the point at which 
the smaller diameter axles may bend. The reason for this 
reduction is readily apparent when it is considered that the 
relative stiffness of axles is expressed in terms of the cube 
of the diameter and the table of pressures is made in terms 
of the first power of the diameter. 

In the table covering truck wheel mounting pressures, it 
will be noted that the figures followed by an asterisk are the 
Master Mechanics and Master Car Builders’ Standards of 
1916 as are also the preferred pressures used for cast iron 
and cast steel wheelcenters. For operations (2) and (4) 
covering cast steel driving wheel centers, having wheel fits, 
or crank pin fits 614 in. in diameter or over, the preferred 
mounting pressures have been increased to 16 tons per inch 
of diameter with a minimum of 10 per cent less and a 
maximum allowable excess of 25 per cent above the pre- 
ferred pressure. These increased pressures have been adopted 
for steel centers on account of the different characteristics of 
the material; 7. e., a somewhat lower coefficient of friction 
and a greater uniformity in the strength of the metal to resist 
fracture. 

For operations (2) and (4) with wheel fits and crank pin 
fits under 61% in. in diameter, the preferred mounting pres- 
sures are 13 tons per inch of diameter, and for the very 
small sizes, which are never used in ordinary locomotive 
practice, 11 tons per inch of diameter. For operations (6) 
and (8) the mounting pressures have been reduced for the 
same reasons as outlined for operations (5) and (7). 

It will be noted that the mounting pressures for cast steel 
or wrought steel truck wheel centers, and cast steel or rolled 
steel trucks wheels, also agree with the Master Mechanics 
and Master Car Builders Standards of 1916. Locomotive 
trailing truck wheels over 36 in. in diameter are placed in 
the same classification as driving wheels in determining the 
mounting pressure. Crank pins and wheels applied at the 
pressures given in this table have given uniformly satis- 
factory service for a long period of years. 

TABLE OF MountTiING PRessurES Usep By THE AMERICAN LOCOMOTIVE 

CoMPANY 


MOUNTING PRESSURES IN TONS 
Axles and crank pins in: 
Driving wheels, 
trz ailing wheels 
(over 36 in. in diam. ) 
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Axles in: 
Engine truck wheels, trailing 
truck wheels (36 in. in diam. 
and under), tender truck wheels 


TF RC  *- 





Cast steel Cast 
, or wrought iron 
Cast Cast steel centers. centers. 
3.7834 dollars for : 
steel iron Wheel Cast steel or Cast iron 
ao centers centers oes solid w. steel chilled tread 
dam, ———_—_,_ ———_*~ J diam. -——_+~—_, —_*—7 
inin. Min. Prefd. Max. Min. Prefd. Max. inin. Min. Max. Min. Max. 
2% 25 28 ao 22 25 30 4 35 50 23 35 
30 33 41 27 30 36 4% 40 55 30 40 
3Y% 35 39 49 31 35 42 5 45 60 30 45 
4 47 §2 65 36 40 48 5%* 45* 60* 30* 45* 
4y% a3 59 74 40 45 54 5Y 50 70 35 50 
5 58 65 81 45 50 60 5%4* 50* 70 35 50* 
SY 65 72 -90 49 55 66 6 55 75 35 55 
6 70 78 98 54 60 je 636° 60* se* 40° 60* 
6% 94 104 130 58 65 78 * died 65* 85* 45* 65* 
7 101 112 140 63 70 84 7% 70 95 50 70 
7% 108 120 150 67 75 90 735%* 70* 95° 50* 70* 
115 128 160 72 80 96 8 70 95 50 70 
8Y% 122 136 =6170 76 85 102 8% 75 100 55 75 
9 130 144 180 81 90 108 9 80 105 nee nae 
9 85 


9Y% 137 152 190 85 95 114 115 
10 144 160 200 90 100 120 nae 
10% 151 168 210 94 105 126 


11 158 17 220 99 110 8132 
11% 166 184 230 ae pats bane 
12 173 192 240 
12% 180 200 250 
13 187 208 260 


13% 194 216 270 





*M. M. and M. C. B. standards of 1916. 


EvuroPEAN EqurpMENtT.—According to the British Min- 
istry of Transport, 6 per cent of the cars are out of service 
awaiting repairs. The percentages of some other countries 
are: France, 15; Italy, 18; and Austria, 35. The percentage 
of locomotives awaiting repairs is 21 in Great Britain; in 
France, 22; Italy, 27; and Austria, 37.—The Engineer. 
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RAILWAY SHOP CONDITIONS IN ENGLAND 


High Cost of Labor and Decreased Output Is Building up Excessive 
Costs—Great Need for Improved Devices and Modern Machinery 


By ROBERT E. THAYER 
European Editor ot the Railway Mechanical Engineer 


had, in common with almost every other nation, to face 

a very great increase in the cost of labor. Wages 
have not only increased but output has been decreased 
through the adoption of the eight-hour day and a general 
decline in the morale of the workmen. The English rail- 
ways and particularly the railway shops have felt these 
changed conditions keenly, more keenly perhaps than any 
other industry and surely more keenly than the railway shops 
of America on account of the fact that before the war Eng- 
lish railways never had much worry over the cost nor the 
quantity or quality of labor. 

With plenty of cheap and well trained workmen before 
the war, there was not the incentive for English railroad 
shop managements to adopt more modern systems of shop 
operation or improved shop appliances and labor saving ma- 
chinery that existed in America where wages were high and 
skilled workmen were scarce. Furthermore, with cheap, well 
skilled labor and more or less unrestricted finances there has 
been every incentive for the railway mechanical officers in 
Great Britain to produce equipment that from the view point 
of workmanship was a work of art. Under the present con- 
ditions, however, this perfection in construction involves a 
high manufacturing cost that is being felt. In addition to 
this there has not been the demand for improved and new 
shop equipment to handle new 
equipment of increased weight 


A S A DIRECT HERITAGE of the war England has 


use of more expensive materials and a higher grade of work- 
manship than is demanded in the United States. The Eng- 
lish locomotives have copper fireboxes, copper dry pipe and 
copper stay bolts, (about 214 tons). In numerous instances 
these engines will be provided with copper tubes although 
with the present high cost of copper, steel tubes are more 
generally used. In addition to this many roads have a 
standard practice of using bronze driving boxes (about 550 
lb. each) instead of cast steel driving boxes with the 
crown brass as is common in the States. This greatly in- 
creases the overhead cost of the locomotive and adds a greater 
carrying charge which naturally affects the net returns, par- 
ticularly with copper at £105 and bronze at £180 per ton. 
There are but few locomotives that are provided with wedges 
in the pedestals, the designer preferring to provide an ac- 
curate sliding fit between the driving box and the pedestals 
in preference to bothering with shoes and wedges. This re- 
quires expensive fitting. The motion work in a number of 
cases is fitted on a testing table before it is placed on the 
locomotive. One road follows the practice of fitting its 
cylinders, crosshead guides, guide yoke, etc., on a dummy 
engine frame in order to ensure proper alinement, before they 

are placed on the locomotive. 
The boiler practice is also carried to a higher degree of 
refinement than is used in the States. Many roads have 
what is called a parallel boiler, 





that is the different courses 





and dimensions as in America, 
on account of the fact that 
the physical characteristics of 
the English roads, such as 








Butt riveted boilers, concave journals and bronze 
driving boxes are some of the unusual features of 
construction found on British locomotives. 


are butt riveted with a welt 
strip shrunk on. The barrel 
sheets are not laid out for the 
rivet holes on the flat’ but 














structural clearances and per- 
missable weight on rail, have 
not permitted these roads to extend to the same extent as in 
the States. The equipment of 30 or 40 years ago is now 
not out of place on English roads. As a matter of fact there 
is still in operation much of the equipment built at that time. 
The English railway mechanical officer has therefore de- 
voted the greater part of his time and energy on refinements 
in construction and design rather than on the increased size 
of his equipment or improved shop equipment. 

The situation as it exists today presents an entirely differ- 
ent story. Labor is no longer cheap; output has been cur- 
tailed; materials have increased in price, and heavy deficits 
in net revenue present a demand for economy. ‘The cost of 
maintenance and renewals of English rolling stock (includ- 
ing locomotives) has increased from £13,257,617 in 1913, 
to £14,156.816 for the first six months of 1919, or an in- 
crease of 213 per cent. The cost of locomotive running ex- 
penses has increased from £17,130,661 in 1913, to £18,168,- 
295 for the first six months of 1919, or an increase of 212 
per cent. If the railways of Great Britain are to meet ex- 
penses they either must increase their rates or operate more 
economically. There are great opportunities for savings to 
be made in the mechanical departments but investment will 
be necessary in shop equipment, and new and improved 
methods both in’ design, construction and repairing equip- 
ment will be necessary. 

Locomotive building practices in Great Britain involve the 


are assembled and each rivet 
hole is drilled in a huge ma- 
chine called a boiler barrel drilling machine. Most Eng- 
lish roads use inside cylinders with cranked axles of both 
the solid and built-up type. Furthermore it is not uncom- 
mon to find the rear driving axles with concave journals and 
driving boxes fitted to these journals although it should be 
said that no new engines are built in this manner. It is 
a standard practice in flue works on some roads to stretch 
the flues after they have been removed from the boiler under 
repair to make up for the length cut off in removing the flues. 
In some cases tubes are stretched nine inches. This applies 
to both copper and steel tubes. In other shops safe ends are 
brazed on to the tubes, the safe end being milled and the 
tube taper-turned for fitting and a joint made with a copper 
ferrule. All spring work is done by hand, the methods of 
the past being perpetuated. 

The railway shops themselves in many cases are old, rep- 
resenting a gradual development only in size. Railway shop 
practice, due as mentioned above to the fact that the cost of 
labor was so cheap before the war, has not progressed. 
Where American roads are now endeavoring to get away 
from as much fitting and bench work as possible, not only 
due to its excessive cost but on account of the fact that it is 
difficult to obtain first class machinists for this work, one 
finds in the English railway shop a large area of the shop 
space given over to this bench work. 

It is all of these things which contribute to the excessive 
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cost of locomotive construction and repairs and it is here 
than the greatest field for economy is presented. The Rail- 
way Gazette, one of our London contemporaries, recently com- 
mented on the’ bids offered by British and American loco- 
motive manufacturers on an order for the Egyptian State 
Railways. These figures show that the British builders 
quoted a price from 76 to 81 per cent higher than the suc- 
cessful American bidder. This will illustrate how the new 
conditions in the labor and material markets have affected 
British practices and give an indication of the necessity for 
more up-to-date shops in Great Britain. 

The English roads generally build their own power and 
the British locomotive manufacturers deal more particularly 
with export business. As a result of this the English rail- 
road will have under the jurisdiction of its mechanical de- 
partment a more or less complete locomotive manufacturing 
plant. Taking eae.case.in particular, that of the Crewe 
shops of the London & North Western, it might be stated 
that that plant needs only a coal mine and an iron mine lo- 
cated on its premises to make it self-supporting. The 
spreading out of locomotive building plants in this manner 
has also tended to increase the cost of locomotive manufac- 
ture, particularly on account of the fact that most of these 
plants are badly equipped. 

As regards car building a similar policy is followed, that 
is, very few roads go outside for their new freight ur pas- 
senger cars. A fine passenger car is built by the Eng- 
lish railroads which in common with locomotives involves 
much labor. In contrast to this, however, are the freight 
cars which are nothing more or less than ordinary wagons 
mounted on axles and provided with an ordinary lever hand 
brake. The general size of these wagons is either of 10 or 
12-ton capacity. They are simplicity itself in construction 
and due to the large number required to handle the business 
make a profitable manufacturing proposition for the individ- 
ual railroads. But a very small number of these wagons 
are equipped with automatic brakes. They are principally 
of wooden construction, although due to the high price of 
timber a number of steel underframe cars are being built. 
The wheels are of a built-up design made in the car manu- 
facturing plants. The shop cost for a pair of 38-in. wheels 
mounted on an axle having 9-in. by 4-in. journals is approxi- 
mately $125. The English roads have considered the use 
of cast-iron wheels but not having been sufficiently impressed 
with their safety, they still adhere to their own design of 
built-up wheel. The cost of these freight cars has increased 
greatly. Before the war a 12-ton open top car could be 
built by the railways for about $400, but the present cost 
has been recently quoted as about $1,000 in railway shops 
and about $1,500 in car building plants. The car shops 
are more or less in the same category as the locomotive shops. 
There are some well laid out and well equipped shops on 
certain roads. Perhaps that of the Midland at Derby is 
the best in England. This shop contains many modern and 
improved woodworking tools, most of which were obtained 
from America. 

This brief review of railway shop conditions in England 
indicates a wonderful possibility for improved railway shop 
appliances and machinery. Something must be done to re- 
duce the excessive cost of manufacture and repairs, and with 
labor and material conditions so vitally different from what 
they were before the war, the railway shop managements are 
seeking a way out of the difficulty. It may be argued that 
with the English railroads in the hands of the government 
and with a standard net return guaranteed the shareholders, 
the English railroads will not be as anxious to make immedi- 
ate improvements to their plants which would involve heavy 
expenditures. Government control will not run much more 
than 18 months hence and at the end of that time if the 
roads go back to their private owners economies must be 
anticipated to the greatest possible extent. On the other 
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hand, if the government retains control of the roads either 
through nationalization or otherwise there will still be 
the necessity for improvements. It is not believed, however 
that the railways will defer taking action in such matters 
until they pass out of the hands of the government and in 
fact serious thought is being given to the modernization of 


railway shops by many of the more important of the British 
railroads. 


LOCOMOTIVE TIRE HEATER 


BY A. G. JOHNSON ; 
Mechanical Engineer, Duluth & Iron Range 


When the railway shops were required to use crude oil or 
kerosene in place of gasoline in tire heaters considerable 
difficulty was experienced. Many experiments were made 
and a number of different designs worked out more or less 
satisfactorily, but at times there was trouble in getting the 
heaters to start promptly. Time and oil were wasted and 
sometimes the shop was filled with gas and smoke from the 
oil, which, together with the flames, was not only annovinge 
but dangerous. : — 

To overcome these difficulties the tire heater illustrated 
was designed by N. Carlson, pit foreman of the Duluth & 
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Tire Heater Which Vaporizes the Oil 


Before Burning 


Iron Range at Two Harbors, Minn. The heater consists of 
a piece of 14-in. iron pipe, bent in a continuous double heli- 
cal coil, with spacing blocks to keep the pipes in the right 
position and the right distance from the tire. It is impor- 
tant that the latter distance so adjusted that the hottest 
point of the flame is at the tire. The first section of the 
coil has no small holes in it and merely acts as the pre- 
heater. The second section, which goes next to the tire flange, 
is provided with a continuous row of 1/16-in. holes, drilled 
214 in. apart. The usual form of oil container and vapor- 
izer is then connected to the shop air line and to the tire 
heater by a hose connection. 

This form of tire heater has proved to be both easy to 
start and economical in the use of oil. It is possible to 
obtain a good blue flame with kerosene, and by making coils 
of suitable diameters any size of tire can be heated in a satis- 
factory manner. 
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How JIM DUGAN FINALLY WON A “REAL” JOB 


Everything Went Wrong at Crossover Until He Took a 
Fresh Hold. First Entry in the Prize Story Contest 


BY ANDREW J. FENTON 


ear-lap cap pulled down over his ears and with thick 

gloves on his hands in addition to his regular cloth- 
ing, Jim Dugan started through the deep snow for the round- 
house at Crossover. 

He was tired, lame and stiff. It was near midnight when 
he quit work the previous night, and now he was leaving 
his home at six-thirty in the morning to get back on the job, 
for he knew from past experience that this heavy snow would 
put Crossover terminal out of commission unless he got on 
the job early. 

It was a dog’s life—work, eat and sleep. What pleasure 
did he get out of life anyway? 

Stepping on a slippery piece of ice concealed by the snow, 
he slipped and fell, wrenching his back in his efforts to save 
himself from falling. Then the pop valve blew off, for 
what he said is not printable. Picking himself up and wip- 
ing the snow from his face, he continued on his way in a 
frame of mind that spelled disaster to any one who crossed 
his path that day. 

Going to the ash pit first, he found it plugged—tied up 
tight with a long string of dead engines. It took some time 
to straighten out this tangle before he reached the round- 
house. There, too, he found a general tie-up. 

Crossover only had a 24-stall roundhouse, and it required 
mighty close figuring to keep business moving. It was the 
terminal of three important busy divisions, and the company 
had for years talked about erecting larger and more modern 
terminal facilities, but so far they had managed to worry 
long with conditions as they were, although far inadequate 
to handle the business even under normal conditions. 

For nine years Jim Dugan had been general foreman at 
Crossover, and during that time he had become so familiar 
with conditions that he was able to quickly straighten out 
any congestion within the scope of human intelligence. He 
had made a reputation in handling Crossover. 

It was nearly noon before he reached his office, and by 
this time he was dead tired. Hurriedly glancing over the 
accumulation of messages and correspondence, he came to 
one letter which made him sit up and whistle. It was a 
circular letter sent out from headquarters and announced 
that Mr. Joseph Harris had been appointed general master 
mechanic of numbers one, two and three divisions. Yes, 
the three divisions of which Crossover was the all-important 
apex. And Joe Harris, his old side partner, too. 

His first thought was that Joe Harris was a lucky man. 
Then, as he again read the letter announcing the appoint- 
ment, his mind wandered back to the time, 20 years ago, 
when he and Joe Harris started to work as apprentice boys. 
They both began their apprenticeships on the same day and 
in the same shop. 

Later as mechanics they worked in the same gang, side 
by side. Then he had been appointed gang leader and had 
drifted away from Joe. Shortly after that Joe Harris had 
quit the road and gone to another railroad. Then they had 
lost sight of each other entirely. In the meantime he had 
stayed with the company and had been promoted from gang 
leader to foreman, and then to roundhouse foreman, and 
later to general foreman at Crossover, where he had now 
been for the past nine years. To be sure, he had received 
no sensational promotions, but he had slowly climbed the 
ladder of success, and if there was to be a new general mas- 
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ter mechanic the job belonged to him by rights. He was 
the oldest employee and he had demonstrated his ability 
and loyalty on the road, so why did the company pass 
him by? ; 

These thoughts filled his mind with resentment and anger. 
It was a fine way to show appreciation of meritorious service, 
holding a man down all his life, just because he could handle 
a terminal that no one else could handle. Several times in 
the years gone by there had been promotions made which 
rightfully belonged to him, but the officials had smoothed 
the matter over by either raising his salary or else bluffing 
him into believing that no one else could handle Crossover 
as he could and that he was such a valuable man at the 
terminal they could not move him without sacrificing the 
best interests of the company. 

Brooding over these incidents, in addition to this last 
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What He Said Is Not Printable 


insult, Jim Dugan made up his mind that he would quit 
right now before he was too old to secure a job elsewhere. 
Picking up a message blank he started to write out his resig- 
nation when the clerk poked his head in the office door and 
informed him they had just backed an engine into the turn- 
table pit. 

Instantly Jim forgot all about his resignation, for he must 
get into immediate action. With the turn-table blocked his 
office was no place for him to be in. He must get on the 
job and get busy. Giving instructions to his clerk to call 
the wrecking crew, he rushed out to the turn-table. 

By the time he again had things moving it was mid- 
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afternoon. He went to his office for a little rest and, stretch- 
ing out in his office chair, he prepared to take a little nap. 
His office was hot, close and the air stuffy, hence in a few 
minutes he was sound asleep. 

Suddenly he was awakened by his clerk, who told him 
that the superintendent of motive power had just gotten off 
No. 4 at the depot and was headed for the roundhouse. 

Picking up his gloves, he saw his partly written out resig- 


nation. What an opportunity. Now he would tell the 
S. M. P. right to his face that he was quitting. He would 
not send a message, for that would be too brief. He had a 


lot of things he wanted to get “off his chest,” and now was 
the chance. 

Going out through the house he met the S. M. P., and 
they began to talk over several routine matters. At last 
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They Had Just Backed An Engine Into the Turntable 


they reached the office, where it was quiet, and then Jim 
opened up. Somehow he couldn’t say the nasty things he 
had in his mind, but simply told the S. M. P. that he was 
disgusted and was going to quit. 

The S. M. P. showed his surprise at what Jim was say- 
ing and finally stopped him. 

“Look here,” he said, “you have never showed us that 
you were worthy of promotion. You have been here so long 
that you are in a rut. What we want in a man is progress.” 

“Does not nine years’ successful service show some prog- 
ress?” asked Jim. 

“In a way it does. Just stop a minute and look at your- 
self. You have been here nine years. During that time 
you have kept things moving. But they were moving before 
you came here. You haven’t done anything out of the ordi- 
nary. If we made you general master mechanic you would 
take the job just as it is and you would carry it along just 
as it is. We need action. We need a man who can see 
ahead and who can do things that will cause some notice. 
You are a follower—we want a leader,” replied the S. M. P. 

“But how can I show that I am a leader, buried here in 
this out-of-the-way place?” asked Jim. 

“There you go. That’s just the answer to why you are 
here. You cannot see—you want some one to point the way. 
When I got off the train this afternoon I knew you would 
have business going here at Crossover. Some other fellow 
would be tied up tight, perhaps. In other words, he would 
have done something to cause notice. Of course, if always 
bad, we would fire him, but if something of a complimentary 
nature, in time we would have to promote him. Crossover 
moves every day the same, nothing new or startling, and 
you move with it—neither up nor down. Show us that you 
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can get out of the rut and I will be the first man to shove 
you ahead.” 

There was no answer to this argument. Jim Dugan could 
see how true it was. He had buried himself; for nine years 
he had been his own worst enemy. When first he had taken 
hold of Crossover he had made a few half-hearted attempts 
to introduce new ideas, but as he had had no support from 
headquarters he had given up and slipped back into a rut, 
until now he was standing still. He would get support now. 

“T will not resign, but from today on I shall act as if I 
had just been appointed to my present position. You are 
to know me not as Jim Dugan of the past nine years but as 
Jim Dugan with a future before him,” said Jim. 

“Let’s shake on that,” was all the S. M. P. could answer. 

Jim Dugan faced a task. Many times during the next 
few weeks he was at the point of giving up, but he would 
grit his teeth and mutter, ‘“I’ll show him.” 

And as he progressed he began to feel ashamed of him- 
self. Jim Dugan saw many of the little things which had 


escaped his notice in the past and which now loomed up 
big before him, as standing in the way towards successful 
He gave up taking his mid-afternoon nap— 


management. 





























“The S. M. P. Just Got Off No. 4” 


one of the bad habits into which he had fallen. He spent 
less time in the road foreman’s office visiting with engineers. 
He dug into engine failures personally. In the past his 
clerk had conducted such inquiries, but now he did the work. 
Much to his surprise, he learned a lot. He found condi- 
tions that should be corrected. He saw opportunities for 
new designs of equipment that would better the power. All 
these and many other recommendations he sent in to the 
head office, where they were simply acknowledged, but no 
action taken on them as far as he could see. But he did not 
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become discouraged—he kept plugging. He had made many 
changes at Crossover. His costs were decreasing, his men 
were satisfied—he was now making a record. 

He heard that a certain type of engine was giving all sorts 
of trouble on one of the other divisions. He asked to have 
them assigned to his division so that he could study them. 
Soon he located the trouble, corrected it, and the engines 
were a SUCCESS. 

Many nights when he went home he was dead tired, but 
in the morning he was always anxious to get back on the 
job, for there was some question that always needed his 
personal attention. Where life had been a drudgery it was 
now a pleasure. He looked for engine failures with joy, 
for it would give him a chance to check up and conquer. But 
engine failures had stopped, so he turned to other things. He 
tidied up the place, he painted, he did a thousand and one 
things to place Crossover on the map—and he succeeded. 

One day he received a message; “Report to headquarters 
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tomorrow a. m.,” was all it said. He wondered what it was; 
nothing to fear anyway. 

When he reached the S. M. P.’s office he met the general 
manager, who greeted him with, “Hello, Jim, how does it 
seem to have a real job now?” 

Bewildered, Jim looked to the S. M. P. for an answer. 
“Oh! yes, Jim, I forgot to tell you, that you are general mas- 
ter mechanic of numbers, one, two and three divisions,” said 
the S. M. P. in answer to Jim’s look. 

“Well, I don’t know whether or not I want to leave Cross- 
over,” replied Jim turning and looking at the general man- 
ager. . 

a Ain't that hell,” said that worthy official, “‘it’s hard to get 
a good man and we certainly need a man like Dugan for 
general master mechanic.” 

“Dugan will take the job, I know, for that’s a little under- 
standing we have between ourselves,” said the S. M. P. as 
he slyly winked at Jim. 


HEAT TREATMENT OF STEEL IN THE TOOL ROOM 


Equipment and Methods for Tempering Carbon and 
High Speed Steel, Hardness Tests and Service Records 


BY M. H. WILLIAMS 


HE art and methods of hardening and tempering tools, 
such as are made in railway tool rooms have received 

a great amount of attention in the last few years, and 

as a result there has been a decided improvement in the wear- 
ing and lasting qualities of these tools. In many cases, in 
order to bring about this desired result it has been necessary 
to change practically the entire method of handling the work. 

Not many years ago it was the custom for the blacksmith 
to harden and temper all tools, the heat being governed almost 
entirely by observing the color of the tool, both when harden- 
ing and when drawing the temper. ‘These men became very 
expert at their work and produced results that at the time 
were considered satisfactory. As the art of steel making 
advanced and methods of testing tools were introduced, it 
was found that by the older methods, even with the most 
expert workmen, the wearing qualities of tools did not equal 
the results obtainable or demanded. 

The present good results may be attributed principally to 
the gradual improvement in furnace design, devices for 
recording or measuring the heat, instruments that will 
measure the hardness of the tool after tempering, and last but 
not least, the records that are made of tools when hardened, 
the latter giving a brief history of the kind of steel, heat 
treatment, hardness, etc. In the event that a tool does not 
stand up properly the records may be consulted and the 
next lot modified in the treatment to overcome the defects. 
These records are also valuable when a new design of tool 
is to be hardened, as by consulting them, data concerning 
iools of similar nature may be considered and the treat- 
ment arranged accordingly. 


TEMPERING SHOULD BE DONE IN THE TOOL ROOM 


The question of the location of furnaces for tool harden- 
ing has been the subject of considerable study. In the past 
it was the custom to do practically all tool hardening in the 
blacksmith shop, often in open forge fires. This has proved 
bad practice when compared with more modern methods, 
later investigation having sown that it is advisable to locate 
furnaces for this work in the tool room. In this location 
the work will be under the eye of the tool room foreman, 


which makes him responsible for the entire manufacture. 
This location in turn brings up the question of men for the 
work. On account of the different natures of tool hardening 
and ordinary blacksmith work it is difficult to find much 
similarity in two crafts. Generally there will be found 
enough tool hardening in railway tool rooms to justify the 
employment of a man for this work only, who can make a 
study of hardening and tempering and devote his entire time 
to it. This employee may have been employed at hardening 
by the older methods. If such a man is not available, a man 
entirely new at the work may be employed, who should work 
according to rules laid down by the foreman, who in turn 
may obtain practically any information desired concerning 
the average hardening and tempering of tools from catalogues 
of steel manufacturing companies, text books, or the greatest 
educators of all in this line, the very efficient agents who 
travel for the steel companies and who are always ready to 
give instructions as to hardening, and also to do the actual 
hardening and tempering for demonstration purposes. Here 
the value of records comes in. When an expert hardens a 
tool a complete record should be made at once, so that when 
it is necessary to harden a similar tool, all the data will be 
available. 

To those who have not made a trial of the scheme of em- 
ploying men who are not experts at this work it may appear 
dangerous. However, with present day methods, it is the 
custom of several tool-making concerns to instruct the hard- 
ener as to the time the tool should remain in the furnace, the 
temperature to maintain, the quenching temperature, the 
quenching liquid, time and temperature for drawing the 
temper, etc. The data for issuing these instructions is taken 
from card records of similar tools hardened or the sources of 
information mentioned above. 


HARDENING FURNACES 


It goes without saying that good furnaces that may be main- 
tained at a uniform temperature are necessary if satisfactory 
results are to be obtained. At the present day a furnace that 
cannot be maintained within 10 deg. of the desired tempera- 
ture cannot be considered satisfactory, and with a number of 
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the later designs this is obtained without any great amount 
of care on the part of the operator. Several makes of com- 
bined pyrometers and heat regulators are now on the market 
for automatically controlling the supply of gas or electricity 
used by the furnaces. By the use of these devices, tempera- 
tures are maintained as desired, with but little attention on 
the part of the operator. Where additional furnace equip- 
ment is contemplated for use with gas fuel or electricity these 
regulating devices should be carefully considered. 

For all around tool room furnace hardening natural or 
city gas appears to meet the requirements better than other 
fuels. With properly constructed furnaces and a good supply 
of gas, the heat may be controlled to a nicety, and it is 
unnecessary to erect a stack except in very badly ventilated 
rooms. In some locations gas is not available, making it 
necessary to use fuel oil, coke or the more desirable method, 
electricity. 

A furnace for tool room hardening, making use of any fuel, 
should be so constructed that the direct flame does not come 
in contact with the article to be hardened. This desirable 
condition may be accomplished by making use of a com- 
bustion chamber in which the gas and air, or oil and air, 
after leaving the burner and before entering the heating 
chamber thoroughly combine and form a hot gas, which in 
turn enters the heating chamber. The result, if a well 
designed combustion chamber is provided, will be that in 
the heating chamber there will not be any appearance of a 
flame, but simply an intense red heat surrounding the article 
to be hardened equally on all sides, resulting in an even 
heat, which is very essential. Furnaces in which the flame 
is visible cannot be considered satisfactory, and they should 
be rebuilt or renewed. 

One of the very satisfactory forms of gas furnaces is con- 
structed so that the gas and air combine in the combustion 












































Fig. 1. 


Cross Section of a Typical Gas Furnace 


chamber below the hearth as shown in Fig. 1, in which AA 
are the walls lined with firebrick, B the hearth supported 
from the bottom of the furnace on piers of fire brick, CC the 
burners, and D a vent at the top. With this furnace the gas 
and air after combining at the burner, enter the lower 
chamber E. This gas mixture passes up between the hearth 
B and the walls of the furnace and into the heating chamber 
F. Asa result the article to be hardened does not come in 
contact with the direct flame. ‘The pyrometer when used 
in this furnace generally enters through a hole in the rear 
wall. In order to properly equalize the heat it is customary 
to locate burners on each side. 

In many cases gas furnaces not equipped with combustion 
chambers may be rebuilt to obtain the benefit of the lower 
combustion chamber by building a hearth of firebrick resting 
on piers of like material. Several good makes of gas fur- 
naces are now on the market that may be purchased at reason- 
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able prices, and it will often be found more economical to 
order one of these than to attempt to rebuild present equip- 
ment. 

OIL FURNACES 


Many railway shops are located where gas is not available. 
It then becomes a question of making use of fuel oil, kero- 
sene, coke or electricity, electricity being without a doubt the 
best suited for the purpose. However, in cases where this 
can not be obtained at reasonable rates, it is often necessary 
to resort to other fuels. 

A number of designs of oil-fired furnaces are employed. 
One very satisfactory type, known as the oven-fired, is shown 
in Fig. 2. This design has a combustion chamber A, heating 
chamber B, a perforated arch C, a hearth D, set above a 
waste heat duct E, and the customary roof G. The burner 
F is placed at the side. The walls HH are supported on suit- 
able legs or built up solid from the floor. The leg construc- 
tion is more desirable for small sizes generally used in tool 
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Fig. 2. Oil Furnace of the Over-fired Type 


rooms. As ordinarily constructed, the hearth is supported 
from the floor of the furnace by fire brick pillars, the duct 
underneath connecting with the vent duct shown. Also an 
opening is made from the heating chamber into the duct E. 
The arch C is made of perforated firebrick such as is supplied 
by makers of this material. The oil burner and the necessary 
air connections are generally inclined slightly so as to direct 
the flame above the arch C. The direction of the flame is 
indicated by arrows. In the combustion chamber the air and 
oil after leaving the burner combine and form a hot gas that 
passes downward through the perforated arch and into the 
heating chamber in which the articles to be hardened are 
placed, the waste heat from the heating chamber passing 
through the duct E, which also heats the hearth, and up 
through the side vent. A furnace of this nature is often used 
without a vent to the roof in well-ventilated rooms. The 
pyrometer, as in the case of the gas furnace, is passed through 
an opening in the back wall. This form of furnace may be 
maintained at a fairly uniform heat, provided the supply of 
oil and air is regular, and will, as a general rule, be found 
as satisfactory an oil furnace as any design made. The con- 
sumption of oil may be somewhat greater than other forms. 
However, the consumption of fuel for tool hardening is 
always secondary to satisfactory results. 


ELECTRIC FURNACES 


There are a number of types of electric furnaces that are 
giving most excellent results for tool room hardening. In 
fact, the results are so very good that their installation should 
be carefully considered in any railway tool room where the 
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proper current is available. One very satisfactory type is 
the Hoskins, shown in Fig. 3. This is made up of a heating 
chamber A, at the top of which is placed a carbon connecting 
plate B. Two piles of thin carbon plates DD form the sides. 
These rest on graphite bottom plates EE, which in turn rest 
on the adjustable electrodes FF, which are controlled by the 
adjusting screws GG. These electrodes FF are kept cool 
by water circulating through the clamps HH and pipe J. 
The bottom of the furnace or hearth is made up of some 
insulating material, such as cement. The electrodes FF are 
surrounded at the lower end by asbestos packing, and at the 
top by sand, in order to form an air-tight seal and allow for 
the movement of the electrodes. All these elements are sur- 
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Fig. 3. Carbon Plate Electric Furnace 


rounded by a heavy wall made up of heat-resisting material, 
ind as a result very little heat escapes to the room. 

This furnace works on the electric resistance principle. 
That is, a poor passage for the electric current is purposely 
provided, which results in heating these conductors. Or to 
make use of a comparison, it is on the same general principle 
as the electric heater used in electric street cars or the electric 
flat iron. In this case the carbon plates DD at the sides of 
the furnace offer considerable resistance to the passage of 
the current, and as a result they are heated according to the 
amount of current passing and the resistance they offer, this 
heat being radiated into the heat chamber. The passage of 
the current is as follows: Starting at the right hand side, the 
current from a transformer is connected to the clamp H; it 
then passes through the electrode F to plate EZ, to carbon pile 
D, to top plate B, and over and down to the left hand clamp 
H, in a similar manner, and to transformer. 

By varying the pressure applied to the adjusting screws 
GG, the resistance to the passage of the electric current 
through the carbon plates D may be varied, which in 
turn governs the amount of heat transmitted to the heating 
chamber. The furnace takes its current from a special 
transformer wound for low voltage and high current. This, 
however, may be connected to the regular alternating current 
shop lighting or power circuits. It can not be used on direct 
current circuits. When starting, the current is switched on 
and pressure on the screws GG adjusted to obtain the correct 
flow of current. When the proper heat is once obtained very 
little adjusting is required to maintain a uniform heat. A 
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pyrometer is used to indicate the heat of the heating chamber, 
similar to the practice with oil or gas furnaces. With this 
furnace there is but a very small amount of oxidizing or 
scaling of the work, owing to the fact that the air.does not 
enter the heating chamber. It is suitable for either carbon 
or high speed steel, and on account of the small amount of 
heat radiated from the walls, may be located in tool rooms in 
close proximity to other tools or workmen. It has the advant- 
age that a chimney is not necessary. 


ELECTRIC BATH FURNACE 


Another design of electric furnace that has been used to 
a limited extent in railway tool rooms makes use of a salt 
bath. In this type of furnace certain grades of salts are 
melted by the passage of the electric current through them. 
The articles to be hardened are immersed in the salts similar 
to practices with lead furnaces. Fig. 4 shows one form of 
electric bath furnace. This is made up of a crucible A, 
generally of fire clay or similar heat-resisting material that 
is a non-conductor of the current, on two sides of which are 
placed electrodes BB. A hood with a vent to the roof is 
necessary to carry away the gases and fumes, which are 
injurious to the operators. In practice, the crucible is filled 
with some form of salt, such as sodium nitrate and sodium 
chloride for the lower temperatures, and a mixture of potas- 
sium chloride and barium chloride for temperatures generally 
used when hardening carbon steel, or barium chloride only 
for high speed steel, the proportions of these mixtures being 
varied to suit the conditions and temperatures required. The 
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. Electric Bath Furnace 


proportions of each are given in instructions furnished by 
makers of the furnace. 

These salts when cold are non-conductors of electricity, but 
when hot, readily conduct the current. In starting, it is cus- 
tomary to connect a piece of electric arc lamp carbon to one 
of the electrodes by a wire and strike an arc in the salt near 
to the opposite electrode. As the salts melt, the carbon is 
gradually drawn away from the electrode. This forms a 
canal of melted salt, which conducts the current. With the 
current once started across, the entire mass soon becomes 
liquid. It is customary to keep the furnace hot at all times, 
which is accomplished by allowing a small amount of current 
to flow during the night or when not in service. The 
electrodes BB are made from pure wrought iron and are 
led in over the top of the crucible and down into the salt 
bath. ‘These are connected to the secondary of a special 








42 RAILWAY 


transformer, that is arranged with suitable taps and switches 
so that the required amount of current may be obtained, the 
current being shown by an ammeter. The temperature of 
the bath is ascertained by a pyrometer, the fire end of which 
is placed in the salt. bath. 

The work to be hardened is hung on wires and immersed 
in the bath and rapidly takes the same temperature. After 
immersing a sufficient length of time to insure complete 
penetration the work is withdrawn and quenched in the usual 
manner. Or in case of special intricate pieces they are 
allowed to preheat on a shelf above the bath before being 
placed in the solution. 

This form of furnace is especially useful for carbon steel 
and has several good points, of which the following may be 
mentioned. On account of the exclusion of air from the 
piece while it is immersed in the bath there is no oxidation, 
and when it is removed from the bath a thin film of salt 
adheres to the surface. As a result, pieces hardened show no 
signs of scale. ‘This is very desirable, for taps, dies, gages 
and special tools. On account of the large mass of heated 
salts, the furnace does not cool down to any great extent 
when work is placed in it. For carbon steel it gives most 
excellent results and is to be highly recommended. For high 
speed steel it is necessary to renew the electrodes at frequent 
intervals, and it becomes a question of whether this furnace 
is a paying proposition. Before installing, it is advisable to 
look into the question, as the art of heating by electricity is 
advancing so fast that it is dangerous to say one day what 
will be done in the next. 

This furnace, like the one previously explained, gives out 
very little external heat, and can therefore be placed in tool 


rooms. On account of the fumes, a chimney must be provided. 


BATH FURNACES OR LEAD BATHS 


Certain long articles which are made in railway tool rooms, 
such as stay-bolt taps, taper frame bolt reamers, etc., cannot 
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Fig. 5. Lead Bath for Heating Tools 

well be hardened in the customary tool-hardening furnaces 
without constructing them too large for the average demands. 
Also, on account of their comparatively great length, it is 
difficult to obtain a uniform heat over the entire tool in the 
average furnace. To overcome this difficulty the lead bath 
or salt bath is employed. As a general prosposition, of the 
two methods the lead bath appears to meet the requirements 
better, all things being considered. 

One form of this furnace is shown in Fig. 5, where A is 
the pot, which for use with lead is generally made of cast 
iron or seamless steel tubing closed and welded at the lower 
end and flanged at the top to rest on the brick casing. The 
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seamless tubing construction is much preferred on account 
of its longer life. The circular brick work BB forms the 
wall of the furnace, and is lined with firebrick, the diameter 
of the inside being sufficient to allow the flame to readily 
pass around the pot. A burner C, that may be used with gas 
or oil, is provided, that directs the flame below the pot. A 
hood D for carrying away the fumes given off by the lead 
is quite necessary on account of the poisonous nature of these 
fumes, although by keeping the top of the lead covered with 
powdered charcoal the fumes are very much reduced. A 
pyrometer is generally placed in a vertical position in the 
pot, care being taken not to allow it to touch the pot. 

In practice the pot is filled with lead or some suitable salt, 
such as a mixture of barium chloride and potassium chloride, 
and heated to the required temperature as indicated by: the 
pyrometer. Articles to be hardened are immersed in the 
bath and allowed to remain until heated to the same tem- 
perature as the bath, when they are withdrawn and quenched 
in the customary manner. 

There is always the possibility where lead is used of 
small particles of lead adhering to the surfaces, which inter- 
feres with the proper hardening of some tools, such as stay- 
bolt taps, by reason of the cooling medium, such as water or 
brine, not reaching the steel, resulting in soft spots. To 
guard against this several methods are employed, one being 
to paint the article with a mixture of common whiting and 
wood alcohol, or whiting and water. If the latter is used 
it is necessary to dry the piece thoroughly, otherwise the lead 
will fly and may injure the operator. With the salt bath this 
is not necessary. 

There are a number of advantages to be gained by the use 
of the lead bath furnaces as compared with ordinary gas or 
oil-fired furnaces. On account of the entire absence of air 
surrounding the tool while hardening there is no scaling. 
This is very essential for taps. On account of the large 
volume of lead the temperature can be maintained within 
close ranges and is very little affected when placing cold 
pieces in the bath. In addition to taps these furnaces are 
used quite extensively for hardening drills, reamers, flue 
tools, chisels, etc. For articles like chisels and rail cutters, 
where it is desirable to heat only a part of a tool, the lead 
bath gives most excellent results; and is so much superior 
to the ordinary open fire as to warrant its installation for 
this purpose only. Therefore, it may be said that no rail- 
way tool room is complete without the lead or salt pot furnace. 


SCALING OF TOOLS DURING HARDENING 


Scaling or oxidation of tools during the hardening process 
is objectionable, especially where they are of a nature not 
admitting of grinding after hardening, such as taps, gages, 
etc. This scaling follows as a result of air or oxygen enter- 
ing the heat chamber and being absorbed by the steel while 
at the higher temperatures. With practically all forms of 
furnaces, with the possible exception of the salt or lead bath, 
a certain amount of scaling is bound to take place while the 
tools are in the furnace and during the short interval be- 
tween removing from the furnace and quenching. Proper 
regulation of the air used with gas or fuel oil will have 
the effect of reducing the amount of scale. In order to 
approach the desired results it is necessary to obtain as 
nearly perfect combustion as possible before the flame enters 
the heating chamber. This is accomplished to a greater or 
less degree by proper regulation of the flow of air along 
with the fuel used. This makes a uniform pressure of air 
very essential. The use of air from the average blacksmith 
shop blower line is objectionable on account of variations in 
pressure, resulting from the intermittent use of forge fires. 
High pressure air, such as is used for air hammers and simi- 
lar tools is also not to be recommended on account of un- 
even pressure and from the cost standpoint. Where this 
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must be used the conditions may be improved by the use 
of suitable reducing valves between the shop line and the 
burners which, let us say, will reduce the pressure down to 
20 lb. This will give a uniform pressure at the needle valve 
of the burner even if the shop line pressure varies. 

Where possible, a separate fan should be installed for tool 
roem furnaces. In order to obtain proper combustion with 
gas or oil a pressure of about 10 ounces should be available. 
This is generally greater than the average blacksmith shop 
line. Where fuel oil is used it is also necessary to obtain a 
uniform pressure in order to feed the burners at a uniform 
rate. ‘This may be accomplished in most cases by erecting a 
stand pipe or tank near the furnaces. 

Furnaces for this work should be kept as tight.as possible 
both in the walls and doors. Special care should be given 
the latter, as in the event of air entering, the scaling will be 
increased. One very good scheme to insure a tight door is 
to build the door side of the furnace on a slight incline, say 
about 10 deg., and hang the door to slide against this sur- 
With proper hanging for the door it can be so ar- 
ranged that when down it will make a very good surface 
contact with the furnace, and when lifted will draw away 
from the wall. With this form there is no need for guides 
for the door, on account of the door only resting against 
the furnace. In the event of an explosion or puff of fire 
the door is blown outward without other damage. It is now 
customary to provide all furnace doors with self-closing 
peep holes. By opening these the temperature of the articles 
in the furnace may be judged by comparing 'the color with 
the pyrometer fire end. That is, when the tool and the fire 
end are one color both are at one temperature, a slight varia- 
tion being quite noticeable when looking at both at one time. 
However, the fact that the tool on the outside is of the proper 
temperature does not indicate the time to quench, for in 
order to insure proper hardening the tool must remain in 
the furnace long enough after the outside is of the proper 
temperature to insure complete and uniform penetration of 
the heat all the way through. 


face. 


SUBNACES FOR TEMPERING OR DRAWING BACK 
The oil bath and electric furnace, or electric oven as it 
is more properly called, are now largely used for drawing 
the temper of tools. By the use of either, very satisfactory 
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Fig. 6. Oil Pot for Drawing Temper 
results are obtained, this method being very much superior 
to drawing the temper by observing the color of the tool. 
The oil bath form shown in Fig. 6 is made up of a cast 
or wrought iron pot resting on a circular brick or cast iron 
wall or stove. Underneath the pot the necessary burners are 
placed for use with oil or gas, according to the fuel avail- 
able. The pot is filled with a special grade of high fire test 
oil sold for this purpose by concerns making a specialty of 
these oils. The pot is provided with a hinged cover ar- 
ranged so that it may be closed instantly in the event of the 
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oil firing, when the closing of the cover smothers the flame. 
A glass bulb thermometer is generally suspended in. the oil 
for the purpose of indicating the temperature. As it is often 
the practice to draw the temper of a large batch of tools at 
one time a chain block is often placed above the furnace for 
the purpose of lifting the baskets in which the tools are held 
out of the pot. 

In practice several pieces of a similar nature which may 
be the result of a day’s hardening are placed in the per- 
forated basket and lowered into the oil bath, preferably 
when the oil is at a low temperature, say below 200 deg. F. 
The oil is then gradually brought up to the required tem- 
perature and held at this temperature from one to three hours 
in order to insure that all pieces assume one temperature and 
that the heat penetrates all the way through. The basket is 
then withdrawn and the work allowed to cool in the air. 
Placing the tools in the oil when it is comparatively cool 
eliminates the possibility of setting up local strains in the 
previously hardened tools and reduces the breakages as com- 
pared with placing the hardened tools in a furnace that is 
at a high temperature. 


ELECTRIC DRAWBACK FURNACES 


This form of furnace is now used quite extensively for 
temper drawing. Generally they are made up of a heating 
chamber very similar to regular hardening furnaces, the 
chamber being enclosed by firebrick or heat insulating ma- 
terial. The door is generally hinged on one side and made 
to fit very closely into the opening, being locked in a man- 
ner similar to the practice with stoves. The heating units, 
which are made up of electrical resistance wire, are placed 
at the sides of the heating chamber. The passage of the cur- 
rent through these units causes them to give off heat that 
in turn heats the oven. The heat is controlled by suitable 
rheostats or switches, and in some cases a thermostat is 
arranged to automatically control the heat to whatever degree 
it may be set. When the furnace comes up to the desired 
heat some of the heat units are cut out or resistance is added, 
which automatically controls the temperature to the required. 
degree without hand control. In practice the work is placed 
in the oven and the temperature gradually brought up to the 
required heat and held there for the correct amount of time. 

This form of furnace has several good points, of which 
may be mentioned the almost entire absence of heat in the 
room, a uniform temperature under good control, absence of 
smoke or smell, safety, and when provided with a thermostat, 
a uniform heat is obtained without hand regulation. 

These oil bath and electric drawback furnaces have many 
advantages compared with the older methods. On account 
of the slow rate of heating there is not the danger of causing 
a fracture in the steel, and the heat penetrates to the center 
and insures uniformity throughout the piece. This is of 
particular value when drawing the temper of a piece of 
irregular shape or section. The method is much cheaper, 
as a large number of pieces may be drawn at one time with- 
out more attention than watching to insure the correct tem- 
perature. There is also a considerable saving on account of 
avoiding the necessity for brightening the work. 

The temperatures agreeing with the various colors gener- 
ally used for drawing back are as follows: 


Deg. F. Deg. C. 
VEE ORE PROG esse aces scecicnau 430 221 
EE ES 55540 10 9. i's co icin Bm tate 440 227 
PaMe SCRE FOUNOW sc o0s 000000802045 450 232 
CI SE Sa eccccsccrveesccasee 460 238 
POO W ia osc on dc einsin 470 243 
i MRE. os Koausteetaneeee dees 480 249 
SOON BOON soi a cvscnc coeds cntnve 490 254 
See errs eer 500 260 
ee ee eer re 510 266 
eS Seer ee 520 271 
DAE URED: 6.05920 scnsaeaesepave 530 277 
Serre rere per 540 282 
Sr rrr Cary ree 550 288 
PE, cana dkénensa ened eaak aaa 560 293 


DE: cvaiasvdisedascnksonnawe 570 299 








4 RAILWAY MECHANICAL .ENGINEER 


This table will serve to connect the various colors 
and temperatures. However, on account of the fact that 
heating in an oil bath or an electric oven is quite a different 
operation from drawing by colors, a certain amount of ex- 
perimenting is often necessary in order to determine the 
correct temperature and time the tools should remain in the 
drawing furnace. When this information has once been 
obtained the results may be duplicated with great accuracy, 
and if shown on card records ii should not be difficult for a 
person not familiar with hardening to obtain satisfactory 
results. This is much to be preferred to relying on some 
one man for this work. 


PYROMETERS 


The great advances in the art of hardening and heat treat- 
ing of steel that have been made may be attributed very 
largely to the pyrometer. In fact, it would at the present 
time be almost impossible to get along without this valuable 
instrument. Any tool hardening plant without these is very 
much out of date. 

Pyrometers are so universally used that a lengthy descrip- 
tion cannot be considered necessary. The principal part of 
this outfit is the indicator, which is constructed as far as 
the working part is concerned very similar to volt meters, 
practically the only change being the size of wire used and 
the graduation of the dial, which is graduated for degrees 
Fahrenheit or Centigrade instead of volts or amperes. The 
thermocouple, or fire end, is generally made up of two 
wires, each of a different composition, the two veing welded 
together at one end and connected at opposite ends to wires 
leading to the indicator. The wires making up the fire end 
are enclosed in a metal or porcelain protecting tube to pre- 
vent the direct heat coming in contact with the wires. When 
the joined ends of the fire end are heated a very feeble 
current of electricity is generated, which is indicated by the 
needle of the indicator. The scale of the indicator is gradu- 
ated by the makers to read in degrees of heat according to 
the heat at the fire end. These fire ends, on account of 
continued heating, will wear out, for which reason it is cus- 
tomary to purchase several with each instrument. They are 
now made of two classes, one being known as base metal, 
made from steel wire or alloys, which are suitable for tem- 
peratures up to about 1,700 deg. F., and used very largely 
when hardening carbon tool steel or casehardening. These 
are not expensive.- For higher temperatures, such as are 
necessary for high speed steel that may go as high as 2,400 
deg. F., it is necessary to employ fire ends made from plati- 
num and platinum-rhodium or similar metals. These are 
very expensive and can only be recommended where it is 
necessary to harden expensive high speed tools. 

Pyrometers, like any delicate instruments, are liable to get 
out of order if abused or not given proper attention. It is 
customary to encase the indicator in a protecting case to 
exclude dust, and it should be mounted on a firm wall or 
support. This part of the pyrometer outfit is so well made 
that trouble rarely occurs. The thermocouple, or fire end, 
when made of any metal is liable to errors, and must be 
frequently calibrated in order to insure accuracy. The ques- 
tion of calibration will be considered later. 

A pyrometer can be installed by the regular shop elec- 
trician who follows the instructions given with the instru- 
ment. The indicator should be located out of range of the 
direct heat of the furnace. The wires are generally run 
in conduit similar to lighting circuits. The fire ends are 
generally passed through the back wall of the furnace, a 
hele being made for that purpose. The fire end should not 
be removed except when making calibrations. Good prac- 
tice generally indicates that a separate indicator should be 
used with each furnace, in which event they are banked 
on a suitable board secured to the wall of the building. By 
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this method the temperature of all furnaces is under the eye 
of the hardener at all times. 

For certain classes of service recording pyrometers are 
used. These make a record of the temperature very similar 
to the records of air and steam pressure in power plants. It 
is a question whether these are necessary in tool rooms where 
this work is under the eye of an expert. 

There are a few points in connection with the use of 
pyrometers that should be carefully observed, one of these 
being the case of the hot and cold ends of the couple. The 
amount of current generated and the movement of the dial 
needle depend on the difference in temperature of the hot 
end, which is placed in the furnace, and the cold end, which 
is the opposite end of the couple. Generally these couples 
and dials are graduated to read correctly when the tempera- 
ture of the cold end is at the average room temperature, or 
about 70 deg. F. If the cold end is too close to the furnace 
and its temperature is raised, the readings will be affected 
accordingly. That is, if instead of 70 deg. it is 100 deg., 
the readings will be 30 deg. low. 

In order to overcome this difficulty it is now found to 
be good practice to run the wire connecting direct to the 
fire ends downward to the floor, on account of this location 
being little affected by heat from the furnace. One method 
followed with good results is to use wires from the outer end 
of the fire end to the flocr, made of the same metal as the 
fire ends and join the copper wire to them in a junction box 
located at the floor, this junction box being similar to that 
used for electric wiring. This results in making a very 
long fire end where the cold end may be kept away from 
the heat of the furnace. Where this practice is followed 
great care is taken to secure good joints between the wires 
of the fire ends and the extensions. 

Another method followed is to run the wires of the fire 
end, after leaving the furnace, in conduit, and surround this 
conduit by a second pipe, through which a stream of water 
flows which keeps a uniform temperature at the cold end. 

It may now be well to consider what is to be gained by the 
use of pyrometers as compared with the older method of 
judging the heat by the eye. Books issued by known stand- 
ard authorities on the subject of tool steel all call attention 
to the importance of correct temperatures when hardening 
and tempering tools. The more careful steel making con- 
cerns employ chemists and test department experts who make 
a business of testing tool steel in order to ascertain the cor- 
rect temperature when hardening, in order to obtain the 
greatest strength, wearing qualities or resistance to shock 
and also grade the steel according to the use intended. The 
information obtained by these concerns is generally shown 
in their catalogues or can be obtained by letter, the most 
approved methods of treatment being set forth. This in- 
formation will show that practically every different tool re- 
quires a different treatment and grade of steel in order to 
obtain the best resuits. 

Steels that are similar in general make-up and trade name, 
but differ in carbon content, must be treated differently. 
The higher the carbon the lower the heat required. To take 
an actual case of one grade of tool steel. If .100 carbon it 
should be hardened or quenched from 1,350 deg. F. The 
same grade of steel but with .060 carbon should be quenched 
from 1,400 deg. F. This may not appear to be a very 
great difference. However, quenching only a few degrees 
from the correct temperatures will affect the wearing quali- 
ties of the tool and may result in one tool of a batch stand- 
ing up well and another made at the same time from the 
same bar failing. 

Generally speaking, in order to obtain the best results 
carbon tool steel should be quenched just after reaching the 
so-called decalescence point, which is a heat where the steel 
changes its nature. Or, in other words, the steel has 
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changed, and by quenching is held in this changed state. 
One peculiar property of steel is that at the decalescence 
point it becomes non-magnetic. Going to a higher heat will 
not improve conditions or make the steel enough harder to be 
of value. In fact, the results will be the reverse, as a higher 
heat will result in a coarse grained steel, which is always 
an indication of poor steel or treatment. Again, practically 
all tools must have the temper drawn after hardening. This 
being the case, nothing is to be gained by overheating the 
tocl when hardening and drawing back this extra hardness 
in the tempering operation. Reasoning will indicate that 
the tool should only be heated just hot enough to harden 
it properly. In order to determine the proper heat it is 
necessary to be governed by reliable pyrometers. 

For the purpose of ascertaining the drawback or temper- 
ing heat where furnaces are heated by a flame the regular 
pyrometer may be used. This method of procedure is but 
little followed at the present time. 

For the electric oven and oil bath drawing, the glass bulb 
thermometer is now largely used. These are of special con- 
struction for the purpose, and are enclosed in a suitable 
protecting casing to prevent injury in case the articles being 
drawn strike the casing. These thermometers are made with 

scale reading high enough for all ordinary drawback tem- 
peratures. 

When used in an oil bath the bulb is immersed in the oil, 
or when used in an oven an opening is made in the wall 
through which the thermometer passes. These thermometers 
are generally very reliable and have the advantage that they 
will not change with age. However, even with the greatest 
care the glass will at times break, therefore it is always ad- 
visable to have an extra one on hand. 

A study of the table of temperatures and corresponding 
colors that has been given will show the small difference in 
temperature between colors used when following the old 
method of tempering and will also serve to illustrate the 
necessity for accurate temperature readings and maintaining 
the oil bath and the oven at the proper temperature. 


TESTING AND CHECKING PYROMETERS 


A pyrometer to be of value must be properly calibrated 
and kept in order and a number of methods are followed 
for this checking. One way is to compare the work instru- 
ments with a standard instrument kept for checking pur- 
poses only. In this event the standard instrument is gener- 
ally of the portable kind that may be carried where required. 
When used, the fire end of the standard instrument is placed 
in the furnace close to the work fire end, and when the two 
are of the same color, as may readily be detected by the eye, 
i. e., the same heat, the check and work pyrometer readings 
are compared. If they do not agree the work instrument is 
tagged, showing the amount high or low. The hardener then 
makes allowances to compensate for this error. In case the 
fault is in the indicator, this part may be repaired by the 
maker, or if an expert on this work is available adjustment 
may be made locally. This work, however, can only be 
done by an expert. Where a number of pyrometers are used 
about a shop a high class standard check pyrometer will be 
found to be a good investment. 

Where the shop is not large enough to warrant a standard 
check pyrometer other means of checking are followed, one 
method being to compare the pyrometer with the thermom- 
eter used in the oil bath. This is done by immersing the 
fire end in the oil bath alongside of the thermometer and 
comparing readings. This will check up to the limit of the 
heat of the oil, which is rarely over 650 deg. F. This method 
is fairly accurate, as the glass thermometers are generally 
correct within a small error. It has the disadvantage that 
the pyrometer is not tested at the average working temper- 
ature for carbon steel, which is generally between 1,350 and 
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1,450 deg. F., and if the indicator is in error the chances are 
that the reading will not be correct at the higher readings. 
However, one of the principal causes of error is the gradual 
wearing away of the fire ends, owing to heating and cooling, 
and as a test of this nature will show these errors, and can 
be made very quickly, it is recommended as a frequent check. 

Certain minerals and salts are known to have a clearly 
defined freezing point, or, in other words, the point where 
it hardens, just as water freezes at 32 deg. F. One of the 
most reliable substances is salt, which freezes at 1,472 deg. 
F. This temperature is close to the average hardening point 
of carbon steel, and is therefore often used. A very satis- 
factory method of testing the accuracy of a pyrometer with 
salt is as follows: For the purpose of melting the salt a 
graphite crucible should be used when it can be had. Suit- 
able tongs or bale should be provided for lifting it in and 
out of the fire. As a makeshift a sort of deep frying pan 
may be used that can be made from steel as follows: A 
four-inch bar of steel five inches long is drilled about four 
inches deep with a three-inch hole, a handle being welded to 
it. These pots are then filled with salt and placed in a fur- 
nace or forge fire and heated until the salt melts. The fire 
end is then placed in the melted salt and allowed to remain 
there while over the fire until the salt and fire end are of 
the same color and heat. This may take several minutes, 
the fire end being connected to the indicator while this is 
going on. The pot and fire end are now removed from the 
furnace and allowed to cool. As the salt cools readings 
should be taken each 10 seconds, or, better still, a curve 
made on cross-section paper, the temperature being set down 
on horizontal lines and the time on the vertical lines. When 
the salt freezes the needle of the pyrometer will remain sta- 
tionary for a few seconds, this freezing point being clearly 
defined and can be detected very readily. After a few sec- 
onds the needle will again go backwards. The pot should 
then be placed in the fire and heated to remove the fire end, 
after which the salt should be washed off as it is injurious. 

It is important that the cold end of the fire end be kept 
at the room temperature while this test is being made. If 
the pyrometer reading differs from 1,472 deg. F., the instru- 
ment is tagged accordingly. It is necessary to obtain pure 
salt for the purpose of making this test. Generally the 
common grade known as table salt will be found reliable. 
However, where there is a laboratory in connection with the 
shops it is advisable to obtain salt of known purity from that 
department. In any event, the salt must be kept clean and 
free from other impurities which will affect its freezing 
point. 


QUENCHING TANKS 


In order to properly harden the great variety of tools such 
as must be made in these tool rooms several quenching tanks 
are necessary, all of which must be of ample size in order to 
guard against a too rapid heating of the quenching solution 
and to maintain a uniform temperature of the liquid. Un- 
less this solution is maintained at the correct temperature 
the variations will have a marked effect on the hardening. 
Generally speaking, tanks 36-in. by 36-in. by 36-in. of ™%4-in. 
material, preferably with seams welded, meet the require- 
ments in a very satisfactory manner. These should be pro- 
vided with hinged covers that may be closed when the 
tanks are not required, in order to keep out dirt and foreign 
matter. 

The following quenching mediums are recommended: 
clear water, salt water or brine, and oil. For the larger 
rooms it is advisable to install two tanks for each of these 
solutions in order to be able to alternate from one to the 
other as the solution becomes warm. In many cases cold 
water or steam pipes, or both, are placed in these tanks for 
the purpose of maintaining a uniform temperature. By 
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making proper use of the water or steam the liquid can gen- 
erally be kept near a uniform temperature. As an illustra- 
tion of the value of this, suppose it is necessary to harden a 
large batch of tools at one time similar to flue tools. If 
proper provision is not made to maintain a uniform temper- 
ature of the water or oil used the first of the tools quenched 
in the colder solution will be the harder, and while this 
may not be a very serious question, it is desirable to harden 
all tools of a batch alike, and as this can be accomplished 
readily by the use of proper cooling coils it certainly is 
worth while making provision for them. For some classes 
of hardening, especially nickel steel, it is often necessary 
to warm the water to possibly 200 deg. F. in order to prevent 
too rapid cooling. ‘The same holds good where it is neces- 
sary to harden a piece of irregular section or where there 
are a number of sharp corners where warming the solution 
will prevent cracking the piece quenched. 

The location of tanks with reference to the furnaces is 
also important. Where possible it is advisable to place these 
all in a row facing the furnaces with a space of some six 
feet between. 

When hardening articles having concave surfaces similar 
to drop forging dies, or hollow articles such as hollow mills 
used on screw machines, it is advisable to equip one tank 
with a nozzle or spout which may be made of gas pipe 
loose jointed to enable the stream to be changed to meet 
different conditions. When hardening, the stream can be 
directed on the surface requiring the hardest surface to 
insure proper results. 

In addition to the quenching tanks an air blast for high 
speed steel hardening should be provided. ‘The mistake 
should not be made of using compressed air from the shop 
line without a reducing valve to cut down the pressure. 


THE SCLEROSCOPE 


No tool room can be considered complete without a sclero- 
scope, this being an instrument for measuring the hardness 
of metals. It was the custom at one time to test all tools 
after hardening with a file. This was a rough and ready 
method that would tell when a tool was too soft but would 
not indicate when it was too hard or how much too hard or 
too soft. By the use of the scleroscope the exact hardness 
of any tool may be measured with great accuracy. This 
makes it possible to test the hardness of tools, and in case 
they are not correct, to modify the method of hardening and 
tempering. 

This instrument works on the principle that if a weight 
that has been very carefully made as regards size, weight 
and shape of point be dropped from a uniform height the 
rebound of the weight when striking any substance will be 
governed by the hardness of the substance hit. This can 
best be illustrated by a homely comparison of dropping a 
marble. Suppose a marble is dropped on a wooden floor. 
The rebound will be a certain amount. If the same marble 
be dropped from the same elevation on a concrete floor the 
rebound will naturally be much greater on account of the 
increased hardness of the concrete as compared with the 
wood floor. This same principle is used in the scleroscope, 
which is so constructed that the weight will always be 
dropped from a certain predetermined height. By observ- 
ing the height of the rebound on the scale the actual hard- 
ness of the metal is determined. 

This instrument, which is shown in Fig. 7, has a glass 
tube A, with a scale graduated to 140 equal divisions much 
like a thermometer. Inside this glass tube is placed a small 
weight having a sharp-pointed diamond set in the bottom, 
this weight being free to move inside of the glass tube. For 
the purpose of raising the weight the soft rubber bulb B 
is squeezed and then released. The vacuum above the 
weight lifts it to the top of the tube, where it is caught by 
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a catch in the round cage at the top of the instrument. When 
the bulb is pressed the second time the weight is released 
and falls, striking the object to be tested, and then rebounds, 
the amount of rebound being noted on the scale, which may 
be easily read. This rebound may indicate 40 for soft steel, 
60 to 70 for the ordinary chisels and flue tools or possibly 
as much as 100 for extra hard tools. A magnifying glass, 
as shown, is employed, which assists when making close 
readings. 

The instrument is leveled by leveling screws E and may 
be raised or lowered by turning the knurled nut F. The rod 
D acts as a plumb hob to show when the glass tube is per- 
pendicular. Small articles are placed on the platform G. 
The glass tube is then lowered by means of the nut F until 

















Fig. 7. The Scleroscope 

the metal at the end of the glass tube rests on the piece to 
be measured. The weight is then raised, allowed to drop: 
and the amount of rebound measured. 

When it is necessary to test articles that are too large to 
go on the platform the instrument is held in a swinging 
bracket and located above the point where the tests are to 
be made. In this event, it is customary to hold the article 
in a vise or rest it on the work bench or an anvil. 

The graduations on the glass tube have no particular: 
meaning. However, they are similar on every instrument 
made. Therefore, readings made from any instrument will 
be alike when measuring the same hardness of steel. This- 
makes it possible for one shop or the engineering department 
to instruct other shops having similar instruments as to the 
hardness of tools and also to compare results from time to: 
time. 

This instrument should be used for testing the hardness 
of each tool made in the tool room. ‘The result will be that 
tools not properly hardened will not get into service. A 
record should also be made of each tool or batch of tools. 
From this the tool room foreman can tell just how hard a: 
tool was made. If it has stood up well the hardness may be 
set as a standard and future tools hardened and drawn to: 
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the same degree. If a tool when in service was found too 
hard or too soft the next ones made can be varied to meet 
requirements, the records being consulted to find the hard- 
ness of the defective tools. As an illustration, take the case 
of a flue beading tool. This should not be too soft or the 
throat will batter up; or too hard, as it will break. The 
scleroscope will measure this hardness, which for this tool 
should be between 60 and 70, as shown on the scale. Cut- 
ting tools, such as drills and taps, are generally harder and 
may show 80 to 90. This instrument is very valuable for 
high speed tools, as an expensive high speed tool, such as 
a milling cutter, drill or reamer, may be readily broken if 
too hard. The mistake is often made of not properly draw- 
ing the temper of these tools under the impression that high 
speed steel must be very hard. The scleroscope will detect 
where these tools are too hard and often prevent costly 
breakages. 

In many shops it is the practice to test each tool made 
with this instrument in order to pick out tools that may not 
have been properly hardened and which is also a check 
on the entire operation of hardening, tempering and grade of 
steel. ‘To make this test it is customary to grind a smooth 
surface on the tool, which may be done on a wheel or by 
hand, and make the test on this ground surface, the actual 
preparations and testing only requiring a few seconds. The 
knowledge that all tools leaving the shop are correct and 
detecting and rehardening the defective parts very much 
overbalances the cost of making the tests. 

RECORDS OF HEAT TREATMENT 


A card record of tools made in tool rooms will be found 
of great value. On these cards may be recorded the more 
important points concerning the various tools manufactured, 
such as the name of tool, blue print number, maker and grade 
of steel, temperature to which heated when hardening and 
time in furnace, quenching medium, whether tool was cooled 
in clear water, brine, oil, etc., drawback temperature and 
time in furnace or oil bath, scleroscope hardness and, last 
but not least, space should be provided in which to record 
the general behavior of the tools, a sample form of card being 
shown in Table I. 
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Tools. 


TypicAL Form or Toot Recorp 
Record of Heat Treatment. 


Where a record of this nature is kept it may be consulted 
to show the entire history of the tool. As an illustration, 
take the case of staybolt taps. A lot made may wear too 
rapidly when in service. The card index covering the taps 
in question may be consulted and the probable cause of the 
defect determined. This may show a scleroscope hardness 
below 65, indicating that too high a heat was used when 
drawing the temper or other causes. If some of the lot of 
these taps are on hand that have not been used, they may be 
rehardened and drawn to the correct degree of hardness. 
If, after the second treatment, the taps hold up in a satis- 
factory manner it will be an indication that the correct 
hardness has been arrived at, which would then be a subject 
of record. 

A record made of tools purchased, such as the name, date, 


MECHANICAL ENGINEER 47 


maker, hardness, etc., that stand up well in service, is also 
of value for consultation when making similar tools. Take 
the case of the staybolt tap. If necessary to make these 
in an emergency or to recut them to a smaller size, the record 
of satisfactory taps will at once indicate the proper degree 
of hardness. 

One class of tool largely used is the bridge reamer, re- 
quired for steel car repairs. In order to properly stand up 
these must be of the proper hardness. If too hard excessive 
breakages will result, or if too soft rapid wear will follow. 
By recording the hardness of a number of these and noting 
results, a standard of hardness may be arrived at. Or if 
these are purchased it will be found advisable to test for 
hardness before placing them in use, and record the results. 
In the event that they have not the proper hardness the mat- 
ter can be taken up with the manufacturers. During times 
of close competition it is advisable to let the manufacturers 
of tools know that the grade of tools is being watched, both 
for the good of the railway shop and also for the manufac- 
turer, as the latter will generally welcome any criticism that 
may lead to the betterment of his product. Where it is 
possible to go back to the manufacturers with a statement 
of facts that satisfactory tools average, say, 70 on sclero- 
scope ‘reading and that the defective parts showed only 60, 
the statement will carry weight. 

For ordinary tools, such as chisels, rail cutters, etc., the 
record of hardening and scleroscope is of value and well worth 
keeping. For the less frequently made tools, such as milling 
cutters, the records are of especial value. Where these tools 
have once been made and the data recorded, it is always 
possible to consult the record when a new tool of a similar 
nature is to be made. ‘The previous method can then be 
followed if the tools were satisfactory, or modified in order 
to overcome any error. This record is of particular value 
for high speed steel cutters and various other tools made 
from this material on account of the high cost of the steel, 
and guards against the mistake often made of allowing too 
hard tools to go into service. 


COMPRESSOR LIFTING CHAIN 


BY A. G. JOHNSON 
Mechanical Engineer, Duluth & Iron Range 
In removing and applying the Westinghouse 8%4-in. cross- 
compound air compresor, the chain shown in the illustration 
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Chain Sling and Method of Attachment 


will be found very convenient. The chain is made of %-in. 
stock of the strength indicated, the ring at the top being made 
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of 34-in. stock. In operation the chain is slipped over the 
top of the compressor around the valve chamber, as shown. 
The hook from the crane or chain block is then hooked into 
the large link, and when tightened up the chain is drawn 
around the valve chamber in such a way that it cannot slip. 
The compressor balances nicely, and it is comparatively easy 
to adjust the compressor so that the bracket bolts can be 
readily applied. 


BALL JOINT VISE FOR DIE SINKING 


Few railroad shops possess special die sinking equipment, 
and for that reason the vise shown in the accompanying 
drawing will be found especially useful. The adjustable 
jaws have a range to 97% in. ‘The ball can be swung 
through an angle of 45 deg. in any direction and is clamped 
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The Committee on Standards, after carefully investigat- 
ing the use of autogenous welding in connection with the 
construction and repair of locomotive boilers and fireboxes, 
has, in the interest of safety and efficiency, adopted the fol- 
lowing rules: 

1. Autogenous welding will not be permitted on any part 
of a locomotive boiler that is wholly in tension under work- 
ing conditions; this to include arch or water bar tubes. 

2. Staybolt or crown stay heads must not be built up or 
welded to the sheet. 

3. Holes larger than 1% in. in diameter when entirely 
closed by autogenous welding must have the welding properly 
stayed. 

4. In new construction, welded seams in crown sheets 
will not be used where full size sheets are obtainable. This 
is not intended to prevent welding the crown sheet to other 
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A Vise Which 


by tightening the bolts holding the upper ring. The hand 
work involved in making dies can often be greatly reduced 
by the use of this vise, as the parts can be securely held at 
the proper angle to permit as many operations as possible 
to be performed on machines. 


RULES FOR AUTOGENOUS WELDING 


The following rules adopted by the Committee on Stand- 
ards for the purpose of preventing the use of autogenous 
welding for purposes for which it is not well adapted, have 
been sent to the regional directors by Frank McManamy, as- 
sistant director of the Division of Operation, with instruc- 
tions to direct all roads to observe the rules in the construc- 
tion or repair of locomotive boilers, so that any failures 
which, may have been caused or contributed to by unrestricted 
or improper use of autogenous welding may be prevented. 














Make 2 Bars - Soft Stee/, 
is Adjustable to Any Angle 


firebox sheets. Side sheet seams shall not be less than 12 
in. below the highest point of the crown. 

5. Only operators known to be competent wil! be assigned 
to firebox welding. 

6. Where autogenous welding is done, the parts to be 
welded must be thoroughly cleaned and kept clean during 
the progress of the work. 

7. When repairing fireboxes, a number of small adjacent 
patches will not be applied, but the defective part of the 
sheet will be cut out and repaired with one patch. 

8. The autogenous welding of defective main air reser- 
voirs is not permitted. 

9. Welding rods must conform to the specifications is- 
sued by the Inspection and Test Section of the United States 
Railroad Administration for the various kinds of work for 
which they are prescribed, which specifications will be is- 
sued later. 
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MORRIS RADIAL DRILL 


A well proportioned radial drilling machine which up to 
its capacity is capable of pulling high speed drills at their 
maximum speed, has been placed on the market by the 
Morris Machine Tool Company, Cincinnati, Ohio. This ma- 
chine is of rugged design, easy to operate, due to conveniently 
located control levers and can be used to good advantage in 
drilling, tapping, facing and counterboring operations. 

The column construction does not vary greatly from standard 




















General View of Morris Radial Drill 


practice, except that being supported on both a large ball 
bearing and a roller bearing, the arm can swing with excep- 
tional ease. Suitable arrangements are made to rigidly clamp 
the column in the stump. The arm sliding on the column 
has a long bearing and can be clamped in any position by 
one lever, conveniently located. The arm can be raised and 
lowered by power through the lever at the top of the column. 
This lever has a tendency to throw itself into neutral when 
the tumbler gears are engaged, thus making it necessary for 
the operator to keep his hand on it when raising or lowering 
the arm. The tumbler gears are idle except when forced into 
mesh by the lever. The base, which is exceptionally deep and 
well ribbed, is provided with the usual T-slots and oil chan- 
nel. The oil reservoir has an overflow partition to keep chips 
and dirt out of the pump. 

The illustrations show a general view of the drill and a 
rear view of the head, which is heavily constructed. The 
head, being carefully balanced on the ways of the arm, travels 
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freely and an extra wide tapered gib is provided to take up 
the wear. The clamping arrangement consists of two screws 
operated by one handle against the gib. The angle of the 
teeth of the helical spindle gears shown is great enough to 
insure more than one tooth meshing at a time, which avoids 
end thrust and eliminates the slight chatter usual with spur 
gears. The use of helical gears also insures a quiet, strong 
drive. A graduated dial depth gage, which trips the spindle 
speed at the desired depth, is another valuable feature of this 
new radial drill. 

The back gears, mounted in a fully enclosed bracket, di- 
rectly in back of the head, are made of 3% per cent nickel 
steel, heat treated and hardened. Through these gears two 
speeds are obtained by a lever on the left hand side of the 
head. The reversing gears and friction clutches are mounted 
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Rear View of Head Showing Heavy Construction 


in the same bracket, fully enclosed and running in oil. The 
lever controlling the reversing or tapping attachment is at the 
lower right hand side of the head, within easy reach of the 
operator. 

The drill spindle is a hammered forging of high carbon 
steel, ground true to size and the end thrust is taken care of 
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by a ball thrust bearing. Four feeds are obtained and marked 
on a dial in thousandths advance per revolution of the 
spindle. The feed can be automatically tripped at any depth 
within the traverse of the spindle. All the spur gears are 


hobbed and the bevel gears are carefully generated on a gear - 


shaper. 

The speed box is mounted on the base of the machine and 
six speeds are secured by means of the vertical lever on the 
front of the box and the friction lever on top. The latter 
controls the double friction clutch on the pulley shaft and 
when in neutral position stops every revolving part except the 
pulley shaft. All friction clutches in the feed box and the 
tapping attachment are of the expanding ring type. The 
rings are ground in an expanded position, thus insuring true 
contact when thrown in. They are of large diameter and wide 
face and are capable of a pulling power considerably greater 
than the capacity of the machine. The bearings throughout 
are made of bronze, arranged with oil chambers, the oil being 
drawn into the bearings by felt wipers. Arrangement is 
made for constant speed motor drive with the gear box, or 
variable speed motor drive through one pair of gears to the 
lower shaft. In the latter case a four-to-one variable speed 
motor would be necessary. 

This radial drill is made in three sizes, 2% ft., 3 ft., and 
3% ft. The maximum distance between the spindle and the 
base is 523 in., and between the spindle and the table is 
313% in. The spindle traverse is 12 in., and spindle speeds 
vary from 20 to 400. A 3-hp. motor is required to drive the 
machine. 


STEEL SUPPORTS FOR ELEVATING TRUCK 
PLATFORMS 

The introduction of elevating trucks, now extensively em- 
ployed around shops and storehouses, necessitates the use of 
special types of truck platforms. These have usually been 
made of wood and considerable trouble has been experienced, 
especially where heavy loads are handled, owing to the fact 
that the skid on which the platform is mounted frequently 
breaks, causing trouble in operation aside from the expense 
of repairs. To obviate this difficulty, the Lyon Metallic 
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Steel Supported Truck Platform Loaded with Tin Plates to Capacity 
Greater than the Truck Can Lift to Show the Strength of 
Construction 


Manufacturing Company, Aurora, IIl., has devised a steel 
skid leg. It consists of two welded feet which are in turn 
welded to a steel channel, this channel being provided with 
bolt holes spaced at suitable distances to provide for bolting 
on either a wooden or steel top. The skid legs can be used 
for platforms of any width depending on the length of the 
cross pieces. Another advantage of this device is that ad- 
ditional platforms may be carried in stock, knocked down, 
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so that they take up very little space ‘and yet are available 
when needed. The illustration shows a platform constructed 
with these skids, carrying a lead of seven tons. This is a 
greater weight than could be carried on the elevating truck 
but shows the great strength obtained with this method of 
construction. 


EMERGENCY CONNECTIONS FOR BRAKE 
PIPES 


The attention of railroad men and supply manufacturers 
is constantly being given to improvement in the installation 
and repair of train pipes, with the result that many useful 
devices have been developed. One of these devices which has 
proved very efficient is shown in the illustrations. It is a 
method of coupling broken pipes which does away with the 
necessity of cutting threads that has been devised by J. L. 
Broschart and is now being manufactured by the Broschart 


Rubber gaskets fullycompressed Rubber gaskets in normal 
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A Pipe Coupling Which Can Be Applied Without Tools 
Threadless Pipe Coupling Company, Trenton, Mo. The ob- 


ject is to facilitate repairs in case of breakage of pipes form- 
ing part of the air brake or steam heating system either on 
locomotives or cars. In actual service as a part of the equip- 
ment carried on locomotives and cabooses, the threadless 
coupling has been found useful in preventing delays and 
engine failures, eliminating the necessity of switching cars 
to the rear of the train or cutting them out with the conse- 
quent expense of sending a mechanic to make repairs. 
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Method of Using the Emergency Connection in Making Temporary 
Repairs to Broken Brake Pipes 


As shown in the illustration the coupling consists of a 
short section of pipe A, which carries two jam nuts B, and 
D, rubber gaskets EZ, and lock nuts F. Im case a break 
occurs in the train line, the ends are separated about four 
inches enabling the coupling to be inserted in the pipe. By 
turning the jam nuts, the rubber gaskets are compressed and 
forced out against the walls of the pipe making an air tight 
connection. If the break occurs at the end of a pipe 
coupling or union, the tapered end of the jam nut is suf- 
ficiently long to allow the gasket to extend through into the 
pipe and make a tight joint. By the use of other fittings 
train lines can be connected even though the broken ends 
cannot be separated and in a similar manner angle cocks 
can be replaced and other air or steam pipes can be con-: 
nected or plugged. The coupling can be applied without the 
use of any tools. It will withstand the standard trainline 
pressure and will not interfere with either service or emer- 
gency applications of the brakes. 
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HARTEND GENERAL SERVICE CAR, AND HART 
DOOR GEAR 


There are in service a large number of gondola cars fitted 
with drop doors through which more or less of the load 
may be dumped when the cars are handling bulky products 
such as coal or road building material. To be of the 
greatest value when handling such commodities, the drop 
doors should occupy the maximum possible proportion of 
the floor area in order that the least amount of shoveling 
may be necessary to clear the car. Such cars have been 
built with doors occupying the entire length of the floor on 
both sides of the center sill. In such designs, however, 
it has been difficult to secure sufficient structural strength at 
the corners to prevent distortion of the frame from the use 
of the push pole, so that the doors bind and are not easily 
operated. 

In a number of designs this difficulty has resulted in the 
exclusion of drop doors and the use of a solid floor between 
the bolsters and end sills. Another difficulty which has dis- 
couraged the use of doors beyond the bolsters is the fact 
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vides a rigid end construction, provides for the complete 
discharge of the load with practically no shoveling, and 
incidentally provides cubical capacity in the corner hoppers 
for from one and one-half to two tons additional load. 
A level floor is retained between the bolsters so that the 
suitability of the car for loading with lumber, rail, ties or 
other similar material is unaffected. As the hopper doors 
are readily operated directly by hand, this design permits the 
drop door shaft operating mechanism to be placed at the 
bolster where it is not exposed to damage from corner blows 
as it is when located at the ends of the car. 

Another feature of. recent development which is included 
in the construction of the car illustrated is a simple door 
looking and dumping mechanism, which may be applied to 
the drop doors of any general services gondola car of con- 
ventional design. 

Generally speaking, door operating mechanism is more 
or less troublesome to maintain in satisfactory operating con- 
dition. Where chains are used to raise the doors they 
usually offer some obstruction to the movement of material 
in unloading and frequent readjustment is required to insure 
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Half Sections of the General Service Car Showing the Operation of the Hart Door Gear 


that, with these doors included, the operating mechanism 
must be placed at the end sill of the car at each corner. 
Here it is usually unprotected from abuse which frequently 
renders the mechanism inoperative. 

With these two objections to the usual design of completely 
self-dumping gondola cars in mind, the National Dump Car 
Company, Chicago, has developed a design of drop bottom 
gondola known as the Hartend general service car. The 
purpose of this design is to provide a stiff end construction 
incorporating a solid floor plate from the end sill to the 
bolster at each end of the car, but arranged in such a man- 
ner that the load in this part of the car may be dumped at 
the side, as it would be through a drop door. How this has 
been accomplished is indicated in the illustration showing 
the end elevation and interior of the car. Between the 
bolster and end sill at either end the floor plates are sloped 
downwardly and outwardly from the center sill, in effect 
forming a hopper at each corner of the car. The outer sides 
of these hoppers are closed by swinging doors hinged at the 
top and easily closed and locked by hand. This design pro- 


uniformity in closing all of the doors operated by one shaft. 
In the Hart door gear no attempt has been made to provide 
for the closing of the doors by the operating mechanism and 
all chains or other flexible connections between the doors 
and the shaft have been eliminated. Each door is closed 
by hand and temporarily latched, after which each group 
of doors is permanently locked as a unit. In unloading, a 
half turn of the permanent locking shaft releases the whole 
group. 

For closing the doors each is provided on its under side 
with a metal socket and fulcrum so arranged that when the 
end of a short lifting bar is inserted in the socket the bar is 
held in a position conyenient for raising the door. Mounted 
in short slots formed near the outer ends of the cross mem- 
bers of the underframe is a rolling shaft. When the doors 
are opened this shaft is moved to the outer ends of the slots, 
close to the side of the car so that it clears the outer edges 
of the doors. With the shaft in this position, as each door is 
raised by means of the lifting bar, the operator moves out 
a simple sliding latch on the under side of the door so that 





its outer end rests upon the shaft, thus temporarily securing 
the door in the closed position. When all of the doors i 
each group have thus been secured they are permanently 
locked in the closed position by rolling the shaft inward 
through one-half revolution. For this purpose an operating 
lever is permanently attached to each shaft. In locking the 
doors this lever is turned up against the side of the car 
and locked in position by a sliding link, which is dropped 
over its end. As the shaft travels inward it engages the 
downwardly projecting lug or handle on the temporary latch 
and moves the latch back so that in dumping it offers no 
obstruction to the dropping of the door, 

The drop doors are divided into two groups on each side 
of the car with the operating lever on each locking shaft 
located at the bolster end of the shaft. To dump all of the 
doors in each group the link is raised off the end of the 
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The Hartend Car Showing the Side Hoppers at the Ends 


shaft operating lever, which is then turned outward and 
downward through approximately cne-half revolution, thus 
rolling the shaft cut frem under the doors and allowing them 
to drop by gravity. 

From an inspection cf the drawings, it is evident that the 
rack on which the shaft is rolled is slightly elevated toward 
its inner end so that lock'ng the shaft also tends to close the 
docrs tightly against the bottom of the car. By closing each 
door individually any dirt or obstruction which might inter- 
fere with its proper closure is cleaned off so that the doors 
are easily closed and locked without being strained them- 
selves or putting excessive strains on the locking mechanism. 
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Should they be warped or sprung, however, the slope of the 
rack on which the shaft rolls affords a range of about 1 in., 
within which a sprung door causes the operator no difficulty 
in the closing and locking operations. 

A sample car incorporating the end hopper and the Hart 
door operating mechanism has been in service several months 
handling soft coal. In this service it has proved to be self- 
clearing and incidentally has demonstrated its advantage in 
many instances, where cars are being unloaded into wagons 
on a team track, of making it possible to dump a small 
portion of the load at one corner to afford a place for shovel- 
ing without dumping an entire quarter of the load, as is 
usually necessary. 


ADJUSTABLE POINT CENTER 


An adjustable point center for lathes and grinding ma- 
chines with several important advantages is shown in the 
accompanying illustration. The inserted point, made of 
specially hardened high speed steel, is held in place by 
a locking screw and can be adjusted for wear by means of 
the central pin and adjusting screw indicated. The body of 
the device is made of carbon steel with a hardened surface 
to prevent mutilation and a soft core for greater strength. 

It is claimed that the use of this center in either a lathe 
or grinder will result in considerable saving over the old 
style of solid center. The high speed steel point will not 
readily overheat or burn, and when it does require grinding 
can be removed easily without moving the tailstock. The 
time required for grinding also is reduced because of the 
shorter angle to be ground and heavier feeds which can be 
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Robinson Adjustable Point Lathe and Grinding Machine Center 


used. ‘The grinding time has been reduced from 15 to 2 or 3 
minutes. 

Another advantage of an adjustable point center is that 
no allowance need be made for wear in the body. Therefore, 
the work being turned is brought closer to the tailstock and 
spindle, which reduces the chatter and protects the machine 
from extra wear. As the point is gradually worn, it is 
adjusted with the regulating screw, and when finally worn 
out the point alone may be scrapped instead of the whole 
lathe center. 

This adjustable center is made by the Robinson Adjust- 
able Center Company, Detroit, Mich., and can be used in 
the spindle or tailstock of any of the standard lathes or 
grinding machines. 


INCREASED WaGES CoNSUMED 97 PER CENT OF IN- 
CREASED RatEs.—Increases in freight and passenger rates 
made during federal control amounted to $1,835,000,000 
when applied to the traffic noved up to July 31, 1919, while 
the increases in wages applied to the number of employees 
and the hours or days worked in July, 1919, amounted to 
$1,774,800,000, or 97 per cent of the revenue from the in- 
creased rates, according to a statement compiled by the In- 
terstate Commerce Commission at the request of Senator E. 
D. Smith of South Carolina. 
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ADJUSTABLE WALL RADIAL DRILL 
The field for the use of wall column radial drills has 
been materially extended by a power elevating device incor- 
porated in the radial drill, illustrated in Fig. 1, developed 





























Fig. 1—Lynd-Farquhar Wall Column Radial Drill. 


by the Lind-Farquhar Company, Boston, Mass. The power 
elevating mechanism increases the capacity, and makes the 




















Fig. 2—View Showing Rigidity of Construction. 


machine adaptable to a greater range of drilling operations. A 
four-foot vertical adjustment of the arm on the column is 
provided for and controlled by means of a vertical controller 
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rod. An interfering device is provided which prevents the 
operator from raising or lowering the arm at high speeds, 
eliminating the chance of breakage from this cause. A fric- 
tion coupling is also provided in the elevating mechanism, 
which will prevent breakage in case the operator neglects to 
lower the gib screws on the column. 

The rigid construction of this wall radial drill is shown 
in Fig. 2, which also indicates the motor drive and vertical 
controlling levers. In addition to the vertical braces, 1-in. 
by 3-in. tie rods are used, and in this way a very rigid and 
substantial structure is secured. 

Four changes of spindle speed are provided through an 
improved design of gear box with a single pulley drive, 
which readily lends itself to a compact arrangement for 
motor driving, with a silent chain and sprocket when de- 
sired. These four speeds are controlled by conveniently 
located levers within easy reach of the operator. 


TIER-LIFT ELEVATING TRUCK 


An industrial truck, which with its own power elevates 
the loads to sufficient heights to put the material in box 
cars or stock rooms without rehandling, has been developed 
by the Lakewood Engineering Company, Cleveland, Ohio. 
This new truck performs the functions of a tiering machine 
as well as those of a load-carrying storage battery truck, and 
is called the Tier-Lift truck. It can elevate a two-ton load 
to a maximum height of 76 in., or to any intermediate height. 

It has always been customary to transport material by 
means of hand trucks or some kind of power-driven truck 
which acted as a carrier only, but with this method men are 
required to transfer and lift the loads, and even when cranes 
are available considerable manual labor is required to han- 
dle the material. The use of this Tier-Lift truck, however 
releases the cranes from considerable work, gives a more flex 
ible distribution system and reduces the waste of man-power 
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Elevating Truck Placing a Load in a Box Car 


The height to which material can be piled economically is 
greatly increased and the storage capacity of a given floor 
doubled or tripled by the high lifting feature. The storing 
of material on skids to prevent rehandling in the storeroom 
is also made practical. Where the material is such that it 
can bear the weight of loads above, the loaded platforms can . 
be piled on top of each other. The labor cost is thus re- 
duced, material can be handled more quickly and the storage 
capacity of the floor space is greatly increased. With the 





arrangement shown any loaded platform in the racks may 
be removed without disturbing the other loads, thus giving 
flexibility in the storeroom. 

It is claimed that the four-wheel steer allows the truck 
to turn in a circle 92 in. in radius, thus permitting operation 
in narrow aisles or congested parts of the plant, and giving 
easy entrance into box cars, small storerooms, etc. The 
same form of drive is used in this truck as in the Lakewood 
tractor. ‘There are three speeds forward and three speeds 
reverse. ‘The controller handle is conveniently located for 
operation for travel in either direction. The lifting mech- 
anism is operated by means of a specially designed con- 
troller with one speed in either direction. The lifting is done 
through two steel worm screws, a separate motor being used 
to supply the power. 

The load platform is carried by a cantilever type support 
and the load is balanced over the carrying wheels. Ball 
bearings are used throughout and by a special design the 
friction losses in elevating and lowering the load platform 
are greatly reduced. It is claimed that the truck is easy to 
operate, and its use will result in a considerable saving of 
both time and labor. 


POWERFUL HIGH SPEED JACK 


Several new features of construction are embodied in the 
latest design of high speed ball-bearing screw jack, built by 
the Duff Manufacturing Company, Pittsburgh, Pa. This 
75-ton jack is particularly adapted for handling locomo- 
tives and other heavy railway equipment, because it is power- 
ful, quick acting and can be moved easily. The distinguish- 
ing feature of this jack is the fact that the operating mechan- 
ism, instead of being located in the head, is placed in the 
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which operates a double-thread screw through a ratchet and 
gearing. The screw has a steep pitch, making the action 
exceptionally rapid for a jack of this capacity. The screw 
is made of special machinery steel, heat treated, and turns 
in a bronze nut of special composition. This combination 
of bronze and hard steel materially reduces friction. 

Safety is assured by a positive clutch which holds the 
load at all times, preventing any possibility of its sinking 
or lowering. Another safety feature is the signal which is 
provided to indicate when the jack has reached its maximum 
height. For lowering the jack a crank handle is used and 
a few turns only are required, as the action is very rapid. 
Regardless of the speed with which the load may be descend- 
ing, it may be safely checked at any point desired. The 
action is positive, so there is no possibility of the jack stick- 
ing during the lowering operation. 

For the purpose of testing a Duff jack the rear end of an 
N-1-s type locomotive, weighing 215 tons, was raised, so 
that the rear wheels were off the track. It was estimated 
that the jack supported a weight of over 95 tons, showing 
that the 75-ton rating is conservative. This new type of 
high-speed ball-bearing screw jack is made in heights of 
20, 24 and 26 in., capable of maximum lifts of 6, 10 and 
12 in., respectively. 


the American Electro-Chemical Society, Chicago, G. M. 
Clark states that two American concerns have developed 
methods of heating rivets electrically. The American Car 
and Foundry Company employs a method whereby the rivet 
itself forms a short-circuit connection across the secondary 
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HEATING Rivets ELEcTRICALLY.—In a paper read befor: 





Duff 75-ton Jack Is Easy to Mcve and Rapid in Action. 


base. As shown in the illustration, the weight is thus con- 
centrated at the bottom instead of the top and the jack is 
not top-heavy. Another advantage is that the point at which 
the operating lever is pivoted does not rise with the load, 
which allows a full, powerful stroke regardless of the height 
of the load. 

The Duff jack is unusually easy to move about, not only 
because the concentration of weight in the base gives a low 
center of gravity, but because, by inserting the operating 
lever in a special socket, the jack can be tipped over by one 
man and rolled on its own wheels wherever needed. The 
load on the jack is raised by means of a six-foot steel lever 





of a transformer. A spring device holds the rivet in the de- 
sired position across the ends of the transformer while the 
operator holds the rivet with a pair of tongs and brings the 
spring holding device into operation by means of a foot lever. 
The consumption of electrical energy is about 20 units per 
100 Ib. of rivets, and the time taken to heat the rivet natur- 
ally varies with the size of the rivet. In another type of 
heater, employed by the Electric Furnace Company, a granu- 
lated carbon block forms the short-circuiting device across 
the transformed secondary, and in turn radiates heat to the 
rivets. The consumption of electrical energy for this type 
is about 18 units per 100 lb. of rivets. 
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The Chicago, Milwaukee & St. Paul, aiming to reduce 
materially the losses on perishable foodstuffs, has created a 
new department, heated refrigerator service, in charge of 
O. M. Stevens. A new design of charcoal heater has been 
installed in 1,000 refrigerator cars in which are carried food 
products subject to injury by freezing. 

[t is reported that the Prussian Railway system is contem- 
plating the use of internal combustion locomotives of the Dei- 
sel type to be used on proposed electrified lines, and it has al- 
ready been decided that such locomotives will be built for ex- 
periment having a horsepower of 3,000. One of the purposes 
attributed to this work that in case of war these locomotives 
could be used over any tracks, even though electric power was 
not available. 


A statement showing the number of women employed on 
railroads under federal control, received by the director gen- 
eral from the manager of the Woman’s Service Section, shows 
that between April 1, 1919, and July 1, 1919, there was a 
decrease of 23.6 per cent in the number of women employed 
in roundhouse work, a decrease of 18.5 per cent in the 
number employed in shop work and a decrease of 15.1 per 
ent in the number employed in the car department. 


The Philadelphia & Reading has received orders to turn 
wer 14 of the 17 locomotives that had been built for the Rus- 
sian government and which were stored at the roundhouse in 
Reading, to the Cumberland Valley Railroad. Thirty of 
these locomotives were originally received by the Philadelphia 
& Reading and were used on different parts of the system, 
ut liter a number were sent to the Reading shops, where 
they were stored after receiving a general overhauling. 


Engineering Council has requested and the Director of 
Census has ordered that the new census shall include a 
ore ‘detailed classification of engineers, so that technical 
engineers will be listed separately from non-technical 
ngineers (stationary engineers, locomotive enginemen, etc.), 
‘nabling any one to ascertain readily the number of technical 
men in the United States and in each state. Technical 
engineers will be further subdivided between civil, mechan- 
ical, electrical and mining. 


There is an unconfirmed report in Peking, China, that the 
Ministry of Communications has engaged the services of four 





foreign experts to assist in the standardization of rolling 
stock. France, England, Japan and America are said to be 
represented upon this group. For two years or more a Rail- 
way Technics Commission, composed of Chinese, has been 
working upon this subject. It is reported that this commis- 
sion will submit to a convention of the mechanical officers of 
the lines, to be called next spring, a set of standards for 
goods wagons. 


The Southern Pacific (Lines North of Ashland) has been 
awarded a banner by R. H. Aishton, regional director of the 
Northwestern region, for obtaining the best results of those 
roads employing over 2,000 men in the Northwestern region 
during the recent National Railroad Accident Prevention 
Drive. Although employing 4,676 men and operating 1,222 
miles of road, the Southern Pacific (Lines North of Ashland) 
had no reportable casualties to employees during the entire 
period of the drive, while during the same two weeks of 1918 
one employee was killed and 13 were injured. 


The railway brotherhoods and other labor organizations, 
having received no encouragement from the Railroad Admin- 
istration on their latest requests for increased wages, are 
working on a plan for reducing the cost of living through 
their own efforts by co-operative buying, production and dis- 
tribution. Announcement has been made in Washington of 
the formation of the All-American Farmer-Labor Co-opera- 
tive Commission, of which the officers of the railway unions 
are the officers to carry out the plan, and B. M. Jewell has 
issued a statement indicating the conclusion that increases 
in wages will not solve the problem, because they result in a 
vicious circle of increasing prices. ‘The plans are to be per- 
fected at another conference in Chicago, February 12. 


The Engineering Experiment Station, Urbana, IIl., will 
have eight vacancies to fill in the Research Graduate As- 
sistantships at the close of the current academic year. These 
assistantships, for each of which there is an annual stipend 
of $500 and freedom from all fees except the matriculation 
and diploma fees, are open to graduates of approved Amer- 
ican and foreign universities and technical schools who are 
prepared to undertake graduate study in engineering, physics, 
or applied chemistry. An appointment is made and must be 
accepted for two consecutive collegiate years, at the expira- 
tion of which period, if all requirements have been met, the 
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degree of Master of Science will be conferred. Not more 
than half of the time of a research garduate assistant is re- 
quired in connection with the work. of the department to 
which he is assigned, the remainder being available for 
graduate study. Additional information may be obtained 
by addressing The Director, Engineering Experiment Sta- 
tion, University of Illinois, Urbana, III. 


The Tank Car Maintenance Problem 
An article entitled The Tank Car Maintenance Problem, 
by Paul Bateman, appeared on page 647 of the November 
issue of the Railway Mechanical Engineer. This was an ab- 
stract of a paper presented before the Mid-Continent Sec- 
tion of the American Society of Mechanical Engineers and 
should have been credited to Mechanical Engineering. 


American Firms Offer to Establish Belgian Car Works 


According to a despatch from Brussels, copyright by the 
Chicago Tribune, the Belgian government has asked for of- 
fers for the building of railway rolling stock. 

One offer has come from two American concerns, the de- 
spatch says, the Middletown Car Company and the Amer- 
ican Car & Foundry Company, which combined efforts for 
the occasion. They offer to create on Belgian soil works for 
the construction of railway cars which would be installed on 
American lines. They would, however, employ exclusively Bel- 
gian labor; only the chiefs and engineers would be Americans. 

After the delivery of the ordered carriages this model fac- 
tory would be put, free of charge, at the disposal of the Bel- 
gian State. It would constitute ideal repair workshops with 
a staff of 2,500 men, which would have gone through a five 
months’ ‘American training.” The works would be con- 
nected by about eight miles of railroad. 

The Middletown Car Company started in 1917 a model 
factory for the American army in France at La Rochelle 
which has an output capacity of 110 railway carriages a day. 
The parts for the cars would come from the United States 
and would be put together in the continental shops. 

Commenting on the above despatch in New York, W. H. 
Woodin, president of the American Car & Foundry Company, 
said that such a plan had been considered while he was in 
Belgium recently, but the final action-had not been taken. 


Railroad Labor Leaders Object to Return of Roads and 
Anti-Strike Legislation 


Officers of the 14 principal railroad labor organizations, 
including the four train service brotherhoods, at a confer- 
ence with Samuel Gompers of the American Federation of 
Labor at Washington on December 29, adopted a declaration 
of principles expressing their dissatisfaction with the Presi- 
dent’s action in relinquishing control of the railroads as of 
March 1 and also their opposition to the anti-strike pro- 
visions of the Cummins bill, but saying nothing regarding the 
wage demands which most of them have cia before the 
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Railroad Administration but which have been held in abey- 
returned, but the labor leaders recently have been expressing 
greater concern over the proposed anti-strike law, which 
would take away much of their power to force wage increases 
by threatening to strike. The declaration adopted at the 
conference with Mr. Gompers says 

“That it is the sense of the conference that the control of 
the railroads should be exercised by the government of the 
United States for a period of not less than two years, that a 
proper test may be made as to government control. 

“That such test has not been given a fair opportunity dur- 
ing the war times or since. 

“This conference is opposed to legislation making strikes 
of workers unlawful. It is the sense of this conference that 
penalty clauses in pending legislation on railroads against 
workers ceasing their employment should be eliminated. 

“That the conference favors the enactment of beneficial 
features of the bills which tend to establish better relations 
between employees and carriers. 

“That the beneficial clauses should be extended to the 
sleeping car and Pullman Company employees.” 


MEETINGS AND CONVENTIONS 
American Society for Testing Materials—The annual 
meeting of this association will be held at the New Monterey 
hotel, Asbury Park, N. J., beginning on Monday, June 21, 
1920. ‘This is a departure from the precedent of long stand- 
ing of holding the annual meeting at Atlantic City. 


The following list gives names of next 


meetings and places of meeting of 


secretaries, dates of 


reg ular 
mechanical associations: 


or 


Arr-BrRAKE AssociaTION.—F. M. Nellis, Room 3014, 163 Broadway, New 
York City. 

AMERICAN Raitroap ASSOCIATION, SEcTION ]IJ.—Mercuanicat.—V. R. Haw- 
thorne, 431 South Dearborn St., Chicago. 

AMERICAN RaiLroAp MAsTER TINNERS’, COPPERSMITHS’ AND PIPEFITTERS’ 
AssociaTion.—O. E. Schiink. 445 W. Fifth St., Peru, Ind. 

AMERICAN Rar~way Toot FoREMEN’s -\ssocration.—R. D. Fletcher, Belt 
Railway, Chicago. re ; 

AMERICAN Society For TEsTING Materiats.—C. L. Warwick, University 
of Pennsylvania, Philadelphia, Pa. Annual meeting, June 21, 1920 
New Monterey Hotel, Asbury Park, N. J. 

AMERICAN SOCIETY OF MECHANIC aL JENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. 

AMERICAN STEEL TREATERS’ SociEty.—Artaur G. Henry, Illinois Tool 
Works, Chicago. 

AssOcIATION OF RAILWAy ELEC aoe sL ENGINEERS.—Joseph A. Andreucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago. 

Car ForEMEN’S ASSOCIATION ‘or Cricaco.— Aaron Kline, 841 Laylor Ave., 
Chicago. Meetings second Monday in month, except June, July and 


August, Hotel Morrisor, Chicago. 

Car ForEMEN’s AssociaTION oF St. Lovis—Thomas B. Koeneke, secretary, 
Federal Reserve Bank Building, St. Louis, Mo. Meetings first 
Tuesday in month at the American Hotel Annex, St. Louis. 

Cuter INTERCHANGE Car INSPECTORS’ AND Car FoREMEN’S ASSOCIATION.— 
H. J. Smith; D. L. & W., Scranton, Pa. 

INTERNATIONAL RAILROAD Master BLacksMitHs’ Assoratrion.—A. L. Wood- 
worth, CC. H. & D., Lama, Oaio 

INTERNATIONAL Raitway FvuEL Assocration.—J. G. Crawford, 542 W. Jack- 
son Blvd., Chicago. 

INTERNATIONAL RAILWAy GENERAL FoREMEN’sS AssocIATION.—William Hall, 
1061 W. Wabasha Ave., Winona, Minn. 

Master BorLeRMAKERsS’ AssocrATIoN.—Harry D. Vought, 95 Liberty St., 


New York. Convention May 25-28, Curtis Hotel, =e", Minn. 

MAsTER Car AND LOCOMOTIVE PAINTERS’ ASSOCIATION oF U. S. anp CANADA. 
—~A. P. Dane, B. & M., Reading, Mass. 
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NIAGARA Frontier Car MEn’s Association.—George A. J. Hochgrebe, 


Brisbane Bldg., Buffalo, N. Y. Meetings, third Wednesday in month, 
Statler Hotel, Buffalo, N. Y. is . 
RarLway STOREKEEPERS’ AssociaTion.—J. P. Murphy, Box C, Collinwood, 
hio. . ‘ 3 
TRAVELING ENGINEERS’ AssociaTion.—W. O. Thompson, N. Y. C. R. R., 


Cleveland, Ohio. 





RAILROAD ‘CLUB “MEETINGS: 


Next hy ] 2 7 >< er 
Club bisgten litle of Paper 
Canadian ..... lan 13, 1919 Graphic Production Control...... ss teeeeee 
eS eee Jan. 9, 1919 Continuation of discussion on November 
? paper, Locomotive Operations, Annual 
reports and installation of new officers.. 
EY BROCE TY ene eee eet eee eee eee eee eeeeees * 
New England... Jan. 13, 1919\Steel Specifications .......... peeseee sess 
New York..... Jan. 15, 1919|/Dinner; Addresses by Hon. E. C. Stokes 
: and Hon. Job E. Hedges........ cial atace 
Pittsburga ....| Jan. 22, 1919|Express Transportation ..........seeee. : 
Sy es eee Jan. 16, 1919\Idealism in Business...........2ccccccces 
WORREER: 0 ccces | Jan. 19, 1919 Preparation -of Locomotives at Engine 
houses and Shops and Its Relation to 
Cant Bananas 








Author Secretary \ddress 

E. T.. Spidy......../W. A. Booth.... 131 Charron St., Montreal, Que. 
| 

icletork swaave testes ioeem aus \H. D. Vought.... 95 Liberty St., New York. ; 
Ee er Mee H. Boutet ....../101 Carew Building, Cincinnati, O. 
F. A. Weymouth .|W. E. Cade, Jr.. 683 Atlantic Ave., Boston, Mass. 
atlanta tava at aniltora lastecee 1: ee ON Vought. . ./95 Liberty St., New York. 
ge ee eee J. D. Conway....515 Grandview Ave., Pittsburgh, Pa. 
Rev. Z. B. St. Louis, Mo. 


T. Phillips|B. W. Frauenthal.| Union Station, 


.916 West 78th St., Chicago. 
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GENERAL 


P. G. WINTER has been appointed mechanical valuation 
engineer of the Chicago, Milwaukee & St. Paul at Chicago, 
succeeding W. F. Lynaugh, assigned to other duties. 

R. G. BENNETT, master mechanic of the Pennsylvania at 
Pittsburgh, Pa., has been appointed superintendent of mo- 
tive power of the Central division, with headquarters at 
Williamsport, Pa., suc- 
ceeding E. W. Smith. 
Mr. Bennett was born 
at Brighton, England, 
on March 31, 1882. He 
entered the service of 
the Pennsylvania Rail- 
road in 1900 as a ma- 
chinist apprentice in 
the Erie, Pa., shops, 
completing his appren- 
ticeship at the Renovo, 
Pa., shops four years 
later. He graduated 
from Purdue Univer- 
sity in 1908 as a bach- 
elor of science in me- 
chanical engineering 
and in 1915 he was 
given the degree of me- 
chanical engineer. 
While attending col- 
lege, he worked during the summer months as a machinist, 
draftsman and inspector and in November, 1908, was ap- 
pointed motive power inspector of the Monongahela division. 
He was later transferred to the maintenance of way depart- 
ment and then to the test department at Altoona. In May, 
1916, he went to Chambersburg, Pa., as assistant master me- 
chanic of the Cumberland Valley Railroad, but returned to 
the Pennsylvania Railroad in February, 1917, as assistant 
engineer of motive power of the Central division and later 
in that year he was appointed master mechanic at Pittsburgh. 

F. S. DEVENy, assistant road foreman of engines of the 
Baltimore & Ohio, Chicago Terminal, has been promoted to 
the position of trainmaster at Chicago, succeeding J. W. 
Dacy, deceased. 





R. G. Bennett 


LUKE J. GALLAGHER, locomotive engineman on the North- 
ern Pacific, has been promoted to the position of road fore- 
man of engines of the Rocky Mountain division, with head- 
quarters at Missoula, Mont., succeeding H. E. Day, who 
has been granted leave of absence. 

J. A. MarsHa_t, road foreman of engines of the North- 
ern Pacific, at Duluth, Minn., has been appointed acting 
master mechanic of the Lake Superior division, with the same 
headquarters, succeeding J. E. Goodman, who has been given 
a temporary leave of absence. 

S. E. Mure. er, general foreman in the locomotive depart- 
ment of the Chicago, Rock Island & Pacific, at Cedar Rap- 
ids, Iowa, has been promoted to master mechanic of the Da- 
kota division, at Estherville, Iowa, succeeding R. J. Mc- 
Quade, who has resigned. 

F. S. Ropfins has been appointed master mechanic of the 
Pennsylvania at Pittsburgh, Pa., succeeding R. G. Bennett. 

G. E. Passace, traveling engineer of the Chicago, Mil- 
waukee & St. Paul, with headquarters at Chicago, has been 
appointed trainmaster of the Illinois division at Savannah, IIl. 
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E. O. SmMirH, master mechanic on the St. Louis & Hanni- 
bal, with headquarters at Hannibal, Mo., has been appointed 
to the newly-created position of master mechanic on the 
Louisiana & North West, with office at Homer, La. 


CLARENCE E. TRoTTER, whose appointment as master me- 
chanic of the Lake Erie & Western, with headquarters at 
Lima, Ohio, was announced in these columns last month, 
was born on March 29, 1890, at Plainfield, Ind. He was 
graduated as a mechanical engineer from Purdue University 
in 1912. He then served a special apprenticeship with the 
Cleveland, Cincinnati, Chicago & St. Louis and during this 
time spent eleven months on the Lake Erie & Western in- 
vestigating the merits of different boiler compounds, with re- 
spect to the cost of locomotive maintenance. On completing 
the apprenticeship course he was sent to the Mexican border 
as an inspector of material and during the war served over- 
seas as a first lieutenant and a captain in the Forty-second 
division. In June, 1919, he was appointed assistant engine- 
house foreman of the Cleveland, Cincinnati, Chicago & St. 
Louis, at Brightwood (Indianapolis), Ind., and for a time 
was acting night enginehouse foreman. He was recently ap- 
pointed master mechanic of the Lake Erie & Western, the 
Fort Wayne, Cincinnati & Louisville and the Northern Ohio, 
as previously noted. 


N. P. Wuitre, roundhouse foreman of the Northern Pa- 
cific at Duluth, Minn., has been promoted to master me- 
chanic of the Minnesota division at Staples, Minn., succeed- 
ing William Radke, deceased. 


C. H. WiLcken has been appointed traveling engineer 
and trainmaster of the Denver & Rio Grande, with headquar- 
ters at Helper, Utah, succeeding G. W. Bourne, transferred. 


SHOP AND ENGINEHOUSE 


Joun B. Davis has been appointed night roundhouse fore- 
man of the Erie at Meadville, Pa., succeeding C. Kinney, 
transferred. 


F. C. MoELLER, roundhouse foreman of the Chicago, Rock 
Island & Pacific, at Blue Island, Ill., has been promoted to 
general foreman in the locomotive department at Cedar Rap- 
ids, Iowa, succeeding S. C. Mueller. 


ALDEN MorcGan has been appointed erecting shop fore- 
man of the Erie at Huntington, Ind., succeeding P. F. Myers, 
resigned. 


PURCHASING AND STOREKEEPING 


F. E. JoHNson, storekeeper of the Baltimore & Ohio at 
Mt. Clare, Baltimore, Md., has been appointed assistant gen- 
eral storekeeper at Baltimore. 


Tom Moore, general storekeeper of the Virginian at 
Princeton, W. Va., has been appointed purchasing agent, suc- 
ceeding A. B. Lacy, resigned. D. C. King succeeds Mr. 
Moore. 


T. H. Ryan, local purchasing agent at New Orleans, La., 
of the Vicksburg & Alabama, has been appointed purchasing 
agent of that road and of the Louisiana & Mississippi Trans- 
fer and the Vicksburg, Shreveport & Pacific. 


H. SHOEMAKER, district storekeeper of the Northwest Dis- 
trict of the Baltimore & Ohio, with headquarters at Cleve- 
land, Ohio, has been appointed storekeeper at Mt. Clare, 
Baltimore, Md., succeeding F. E. Johnson. 


OBITUARY 


ALFRED E. Corsett, locomotive foreman of the Canadian 
National Railways at St. John, N. B., was accidentally killed 
while at work on January 16. He was 34 years old and had 
been in the employ of the Canadian National for about eight 
years. 
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SUPPLY TRADE NOTES 





























The American Car & Foundry Company has begun to 
purchase approximately $200,000 worth of machine tool 
equipment. 


H. H. Hendricks, formerly connected with the Ryan Car 
Company, Chicago, has been appointed a salesman for the 
Camel Company, Chicago. 


John W. Fogg, sales representative of the Boss Nut Com- 
pany, Chicago, with office in that city, has been promoted 
to railroad sales manager, with the same headquarters. 


Irving H. Jones of Chicago, has become associated with 
the machinery department of Joseph T. Ryerson & Son, and 
will specialize in sales engineering work for that company. 


The Van Dorn Girder Plate Company, manufacturer of 
railway car appliances, has removed its general offices from 
2325 South Paulina street, Chicago, to 608 South Dearborn 
street. 


C. A. Pinyerd, supervisor in the Chicago office of the 
Safety Car Heating & Lighting Company, New York, has 
been appointed sales representative, with the same head- 
quarters. 


The Cleveland Twist Drill Company has purchased a 17- 
acre factory site on the eastern outskirts of Cleveland, Ohio, 
to provide for factory enlargements which it expects to make 
in the near future. 


J. F. Comee, formerly associated with the Camel Com- 
pany as representative at Chicago, has been appointed man- 
ager of sales, with headquarters at Chicago, for the Hutch- 
ins Car Roofing Company, Detroit, Mich. 


William A. Benson, formerly associated with the Adams 
& Westlake Company, Chicago, has been appointed assistant 
manager of sales in the Chicago district for the Hanna Loco- 
motive Stoker Company, Cincinnati, Ohio. 


Hal R. Stafford, who has been chief engineer of the 
Franklin Railway Supply Company, Inc., since this company 
took over the Economy Devices Corporation, died at his 
home in Plainfield, N. J., on December 9. 

C. R. Ellicott, assistant eastern manager at New York of 
the Westinghouse Air Brake Company, Pittsburgh, Pa., has 
been promoted to eastern manager, with headquarters at 
New York, succeeding Joseph R. Elliott, retired. 

E. A. Woodworth, secretary of the Committee on Mechan- 
ical Standards of the United States Railroad Administration, 
has resigned to become special representative for the Chicago 
Pneumatic Tool Company, with office at Chicago. 

E. E. Griest, formerly master mechanic of the Fort Wayne 
(Ind.) shops of the Pennsylvania Lines West, has been 
appointed general superintendent of the Chicago Railway 
Equipment Company, with headquarters at Chicago. 


R. B. Jones and E. E. Hart, both formerly of the Dale- 
Brewster Machinery Company, Inc., Chicago, have resigned 
and organized the Industrial & Railroad Supply Company, 
with headquarters at 114 North Desplaines street, Chicago. 


Edward D. Kilburn, who since March 16, 1917, has been 
New York district manager of the Westinghouse Electric & 
Manufacturing Company, was recently elected vice-president 
and general manager of the Westinghouse Electric Inter- 
national Company, New York, which was formed in the 
spring of 1919 to succeed the Westinghouse Electric Export 
Company. 
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The American Steam Conveyor Corporation, Chicago, an- 
nounces that the Atlas Machinery & Supply Company, 1416 
Syndicate Trust building, St. Louis, Mo., is now handling 
the sale of the American steam ash conveyor in the St. Louis 
territory. 


The Schaefer Equipment Company, Pittsburgh, Pa., manu- 
facturers of railway materials, has recently completed ar- 
rangements with the International Equipment Company, Ltd., 
Montreal, Quebec, to handle its manufactures and sales in 
Canada. 


A. P. Van Schaick, special representative at Chicago of 
the American Chain Company, Inc., Bridgeport, Conn., has 
been appointed assistant general sales manager of the com- 
pany, with headquarters at the Grand Central Terminal 
New York. 


The Duntley-Dayton Company, Chicago, manufacturers of 
pneumatic and electric tools, has changed its name to The 
Duntley Pneumatic Tool Company. There is no change of 
officers, the change in corporate title having been for busi- 
ness reasons. 


The St. Louis Machine Tool Company is building an 
addition to its plant at St. Louis, Mo., which will add about 
13,000 sq. ft. to the floor space and practically double the 
capacity for the manufacture of grinding, polishing and 
tapping machines. 


Fred C. Dunham, formerly assistant to the president of 
the National Railway Appliance Company, has been elected 
vice-president of the Hutchins Car Roofing Company, De- 
troit, Mich. Mr. Dunham’s headquarters are 103 Park 
avenue, New York. 


Charles Nourse, until recently in charge of the engineering 
department of the Heald Machine Company, Worcester, 
Mass., has severed his relations with that company to accept 
a position with the Lombard Machine Company, Worcester. 
Victor Bergstrom succeeds him. 


The General American Tank Car Company, Chicago, will 
build a plant on the Mississippi river, a short distance above 
New Orleans, La., to cost $1,000,000. The new plant will 
include a machine shop and steel foundry for the manufac- 
ture of tank cars, gondolas, flat cars, etc. 


The Mid-Continent Equipment & Machinery Company 
has been organized at St. Louis, Mo., to deal in railway sup- 
plies. F. W. Glauser is president, R. H. Wilson vice-presi- 
dent, and J. B. Fidler secretary-treasurer. The offices of the 
new company will be in the Security building. 


The Firth-Sterling Steel Company, McKeesport, Pa., will 
move its New England headquarters from 35 Oliver street, 
Boston, Mass., and after February 1 will occupy a new ware- 
house at 85-91 West First street, South Boston, where com- 
plete stocks of Blue Chip high-speed steel and other Firth- 
Sterling tool and die steels will be carried. 


D. L. Eubank has been appointed district manager in 
charge of the Cincinnati office of the Galena-Signal Oil 
Company. Mr. Eubank was born November 24, 1869, and 
was in the employ of the Chesapeake & Ohio from September, 
1889, to February, 1911, as locomotive fireman, engineman 
and road foreman of engines. In February, 1911, Mr. 
Eubank accepted a position as mechanical expert with the 
Galena-Signal Oil Company. 


Albert Schmid, consulting engineer for the Westinghouse 
Electric & Manufacturing Company, died in New York on 
December 31, 1919. Mr. Schmid was closely identified with 
the early development of electrical machinery in the United 
States and was also prominent in the electrical world of 
France, Switzerland, Italy and Great Britain. At the time 
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of his death he also represented the Westinghouse Lamp 
Company and had general supervision of its interests abroad. 


Frank O. Wells, president of the Greenfield Tap & Die 
Corporation, and one of the prominent figures in the screw 
thread industry in the United States, has sold his entire hold- 
ings to Frederick H. Payne, vice-president. Mr. Wells re- 
tires as president and member of the board of directors, but 
will remain with the corporation in an advisory capacity. 
Mr. Payne has been elected president and F. G. Echols, vice- 
president and general manager, has been elected a director 
of the corporation. 


The Gustin-Bacon Manufacturing Company, Kansas City, 
Mo., has purchased all machinery and equipment formerly 
used by the Emery Pneumatic Lubricant Company of St. 
Louis, Mo., and has also acquired the exclusive rights to 
the manufacture and sale of the Emery brake cylinder lubri- 
cant. E. A. Emery, the originator of the Emery brake cylin- 
der lubricant formula, has become associated with the Gustin- 
3acon Manufacturing Company and has direct charge of 
the manufacture of this product. 


Owing to the rapidly increasing use of the American 
staybolt and the reduced body staybolts by the railroads and 
industrials of this country, Benson & Co., with general offices 
at 50 Church street, New York, has been organized to pro- 
mote the sales and service of the American Flexible Bolt 
Company products. R. W. Benson, general sales manager, 
is president of the new company. Both companies will main- 
tain engineering service organizations to study locomotive 
boiler staybolt problems and aid in their solution. 


Arthur W. Wheatley, who was elected president of Arm- 
strong Whitworth (of Canada), Ltd., in November of last 
year, is now in full control and direction of the Longuiel 
works. The works have, since their inception, been engaged 
in the manufacture of tool steels, small tools, railway tires, 
etc., and with the cessation of hostilities the policy and ener- 
vies of the firm were directed toward the further development 
of their products, especially of railway material, for which 
there is a heavy demand. It is proposed also to develop the 
manufacture of all-steel wheels for rolling stock. 


L. R. Custer, formerly development engineer for the Mid- 
vale Steel & Ordnance Company, has been elected a vice- 
president of the Cambria Steel Company. He was born in 
Altoona in 1873, and graduated from Cornell University in 
1902. His first work was as a machinist for the Pennsylvania 
Railroad. He later was in the employ of the Baldwin Loco- 
motive Works, and then served as a draftsman for the Jones 
& Laughlin Steel Company, Pittsburgh. He entered the 
service of the Homestead Steel Company as a construction 
foreman and in 1914 was made superintendent of the armor 
plate department. During the early part of the war he de- 
veloped the ordnance department of that company. Shortly 
before the close of the war he left the Homestead Company 
to go with the Midvale Company. 


Major J. L. Hays has been appointed electrical engineer 
of the Stone Franklin Company, with office at 18 East Forty- 
first street, New York. Major Hays has a wide experience 
in electrical engineering problems, particularly as regards 
electric car lighting. He was graduated from Lehigh Uni- 
versity in 1909, with the degree of electrical engineer. Upon 
graduation he joined the electrical department staff of the 
Baltimore & Ohio and worked successively as mechanic, 
draftsman, inspector, general foreman and assistant engi- 
neer. From the Baltimore & Ohio he went to the Seaboard 
Air Line as electrical engineer, and when war was declared 
with Germany he was commissioned as major in the Quar- 
termaster Corps and was the officer in charge of the electrical 
section of the engineering branch, responsible for electrical 
construction for the army in the United States. 


MECHANICAL ENGINEER 59 


‘The business and property of the O. S. Walker, Company, 
Worcester, Mass., manufacturers of grinding machines and 
magnetic chucks, has been sold by Oakley S. Walker to a 
group of men prominently connected with the machine tool 
and supply business, and the reorganization of the company 
has been completed. The name of the company will remain 
unchanged and the new officers are: president, W. B. Mc- 
Simmon, Boston; vice-president, J. H. Drury, Athol; general 
manager, secretary and treasurer, Clayton O. Smith. The 
new ownership brings with it increased financial resources, 
which will make possible future development and increase 
of the business. The company manufactures grinding ma- 
chines of various types and magnetic chucks used in holding 
iron and steel parts while they are being ground or machined. 


John C. Barber, founder and president of the Standard 
Car Truck Company, Chicago, and inventor of over 75 rail- 
way truck appliances, died in Los Angeles, Cal., on Decem- 
ber 27, 1919. He was 
the inventor of a device 
for limited lateral play 
in railway trucks which 
has been applied to 
about 20 per cent of the 
freight cars of the 
country. Mr. Barber 
was born in St. Law- 
rence county, New 
York, on December 12, 
1844. In September, 
1861, he enlisted in a 
Wisconsin regiment and 
served throughout the 
Civil war. In 1865 he 
began his railway ca- 
reer with the Chicago 
& North Western in its 
locomotive and _ car- 
building department at 
Fond du Lac, Wis., 
filling various positions 
He then became connected with the 
mechanical department of the Northern Pacific shops at St. 
Paul, Minn., and in 1873 was appointed superintendent of 
the car department of the Missouri, Kansas & Texas, with 
headquarters at Sedalia, Mo. From 1883 to 1885 he was 
superintendent of the Rio Grande division of the Texas & 
Pacific, with office at Fort Worth, Tex. From the latter date 
until he resigned to market his inventions, in 1896, he was 
in charge of the car department of the Northern Pacific at 
St. Paul, Minn. It was while serving in this latter capacity 
that he perfected his invention for lateral roller motion trucks. 
In 1898 he organized the Standard Car Truck Company, and 
of this organization he retained the presidency until his death. 
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there for six years. 


Jenkins Brothers in the near future will increase the manu- 
facturing facilities for the production of Jenkins valves by 
the establishment of a plant in Bridgeport, Conn. The 
manufacture of Jenkins disks, sheet packings, pump valves 
and other mechanical rubber goods will be continued at 
Elizabeth, N. J. Alterations and additions to the brass 
valve department of Jenkins Brothers, Ltd., Montreal, the 
Canadian branch, have recently been completed, and a new 
iron valve foundry building 80 ft. wide by 192 ft. long is 
now in course of construction. This plant supplies Canada 
and foreign countries, while the Bridgeport plant will manu- 
facture valves for use in the United States and insular pos- 
sessions. 


Lieut. Vernon S. Henry who served prior to the war, in an 
engineering capacity with the Safety Car Heating & Light- 
ing Company, New York, has re-entered the service of 
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that company and is now connected with the Philadelphia 
office as sales representative. Lieutenant Henry is a gradu- 
ate of Stevens Institute of Technology and at the outbreak 
of the war attended the first training camp at Fort Myer, 
Va., and received his commission as first lieutenant in 
August, 1917. He went to France the following November 
and was in charge of automatic rifles in the A. E. F., re- 
maining there until May, 1918. He then returned to the 
United States to assist in the production of machine gun 
tripods, model 1919, and for his development in this work 
he afterwards received a citation for meritorious and con- 
spicuous service. In 1918 he returned to France and was 
in charge of the development of machine gun and anti- 
aircraft material until discharged from the service in Febru- 
ary, 1919. 


‘The Locomotive Terminal Equipment Association, Inc., 
has’ recently been organized by a group of manufacturers 
and dealers in equipment for use in locomotive terminals, 
for the purpose of studying the needs for improvement in 
locomotive terminals in order to secure quicker handling, 
repairing and turning of locomotives. In the distribution 
of such data as is developed from the surveys made or from 
other sources; a policy of impartiality is to be followed and 
no special advantage is to accrue to any individual firm or 
corporation that may be a member of the association. The 
officers are: President, WillianT%. Toppan, manager railroad 
department, William Graver Tank Works; vice-president and 
secretary, Bruce V. Crandall; treasurer, John S. Maurer, sec- 
retary and treasurer, National Boiler Washing Company; 
general counsel, Frank J. Loesch. The board of directors 
consists of the following seven members: William R. Top- 
pan, Bruce V. Crandall, Spencer Otis, president, National 
Boiler Washing Company; William Robertson, William Rob- 
ertson & Co.; Frank W. Miller, president, F. W. Miller Heat- 
ing Company; Robert A. Ogle, president, Ogle Construction 
Company, and Norman S. Lawrence, vice-president and 
assistant sales manager, Whiting Foundry Equipment Com- 
pany. The association has headquarters at the office of the 
secretary, room 1824, Lytton building, Chicago. 


Dr. M. E. Pennington has joined the staff of the Ameri- 
can Balsa Company, Inc., New York, manufacturers of 
Balsa weod products, including insulation material. She 
will be in charge of research and development work. Dr. 
Pennington graduated from the University of Pennsylvania 
where she specialized in chemistry and received the degree 
of P.D She had charge of the chemical department of 
Women’s Medical College of Pennsylvania and later of the 
City Bacteriological Laboratory of the Department of Health 
and Charities of the City of Philadelphia; she then estab- 
lished her own clinical laboratory, making a specialty of 
doing scientific research work in connection with medical 
research work of practicing physicians. Since 1905 she has 
been employed by the U. S. Department of Agriculture, hav- 
ing entered the service on part time, doing special research 
work, and later took up the preservation of foods by better 
handling methods, especially the application of refrigera- 
tion to ail phases of the distribution of foodstuffs. Dr 
Pennington gradually gave up her various other interests and 
has devoted herself entirely to that line of work under the 
auspices of the Department of Agriculture since 1907, when 
the Research Laboratory formally was established as an 
organization of the department. Dr. Pennington is the 
author of a number of articles which have appeared in the 
technical press and elsewhere, dealing, with chemistry, 
bacteriology and botany. Since her connection with the 
Department of Agriculture a number of articles by Dr. Pen- 
nington on the preservation of foodstuffs by low temperatures, 
the effect of better methods of handling perishables, also 
on refrigerator cars, have appeared in the Railway Mecha- 
nical Engineer. 
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Pipe CUTTING AND THREADING TooLs.—A new catalogue, 
No. 12, of Beaver cutting and threading tools for pipe has 
been published by the Borden Company, Warren, Ohio. It 
contains list prices and data for complete tools and extra 
parts and a large number of illustrations. 


PorTABLE WELDING Outrits.—Three types of trucks for 
transporting portable oxy-acetylene and oxy-hydrogen weld- 
ing and cutting equipment manufactured by the Davis- 
Bournonville Company, Jersey City, N. J., are described 
and illustrated in an eight-page pamphlet. One of these is 
a cabinet truck which provides permanent mountings for 
the regulators and gages within a steel locker, which also 
affords space for the torches, hose, accessories and supplies. 
The other two are open trucks, one having large wheels 
especially fitted for traveling on rough ground and the other 
having small wheels, designed for use on floors, pavements 
and level ground. 


CASEHARDENING MATERIALS.—Bell & Gossett Company, 
Chicago, Ill., briefly describe several products manufactured 
by them for use in casehardening, in a pamphlet entitled 
Casehardening Materials. ‘These specialties include a car- 
bonizer known as Hi-Carbon Compound; B-G Compound 
for hardening, serving the same purpose as cyanide with- 
out giving off deadly fumes; Enamelite, which when applied 
to low carbon steel will prevent the steel from absorbing 
carbon during the casehardening process, producing soft 
areas where they are desirable; Bath-ite, a compound used 
for preheating between 1,200 and 1,600 deg. F., making 
it possible to heat the work to a uniform temperature away 
from the air in order to eliminate scale and oxidization; 
and Cleancoat, for scouring the steel heated in lead baths. 


FURNACES FOR HEAT TREATING.—Catalogue No. 75, con- 
taining 80 pages, 8% in. by 11 in., has been published by 
the Chicago Flexible Shaft Company, Chicago, and is de- 
voted to the Stewart gas and oil furnaces, which are adapted 
to a wide range of heat treating operations. These furnaces 
burn only gas or oil and are built in many designs and sizes 
to meet a great variety of conditions, the line being divided 
into oven, crucible and forge types. Several speciai® features 
of the Stewart furnaces are described, including a U-shaped 
bottom slab which makes it unnecessary to use muffles and 
gives to the furnace area the advantage of the transfer of 
heat through the bottom and sides of the enciosure. The 
many types of furnaces are separately described and illus- 
trated, specifications and prices being given also, in addition 
to which the book contains instructions as to the proper 
methods of hardening steel, carbonizing, cyanide treating, etc. 


CELFOR DrILLs.—Putting Mettle Into Metal is the title 
given by the Clark Equipment Company, Buchanan, Mich., 
to a booklet describing the making of Celfor drills and 
precision tools, and telling of various innovations which 
the company has put into effect for the benefit of employees, 
which tend to give them a keener interest in their work and 
promote harmony between employer and employees. The 
booklet contains numerous illustrations, one colored two- 
page illustration showing a general view of the plant and 
grounds which have been made into an attractive park. 
Other illustrations show a theatre which is operated by the 
company without profit and is used by the employees for a 
great variety of activities; a hospital which is conducted by 
a hospital association formed among employees, and several 
homes which are typical of a large number built by the 
company and sold to employees at actual cost. 








i 
é 
f 
a 
, 
} 
a 
® 


